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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soits called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 


Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


То find information about 
your area of interest, 
locate that area оп Ше 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


MAP SHEET 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


AREA OF INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is а publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Maior fieldwork for this soil survey was completed in 1985. Soil names and 
descriptions were approved in 1986. Unless otherwise indicated, statements іп 
this publication refer to conditions in the survey area in 1985. This survey was 
made cooperatively by the Soil Conservation Service and the Research Division 
of the College of Agricultural and Life Sciences, University of Wisconsin. Іі is 
part of the technical assistance furnished to the Waushara County Land 
Conservation Committee, which helped to finance the fieldwork. 

Soil maps in this survey тау be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

АП programs and services of the Soil Conservation Service are offered on а 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: A plantation of Christmas trees in an area of Plainfield soils. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs іп Waushara County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to ponding. Some are too unstable to be used 
as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. A high water table makes a soil poorly 
suited to basements or underground installations. 

These and many other soil properties that affect land use are described in this 
501! survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 


Duane L. Johnson 
State Conservationist 
Soil Conservation Service 
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Wausuara County is in the central part of Wisconsin 
(fig. 1). The total area is 408,122 acres, or about 638 
square miles. Of this, 6,105 acres is water areas more 
than 40 acres in size. 

The county has 2 cities, 6 villages, and 18 townships. 
The city of Wautoma is the county seat. The population 
of the county was 18,526 in 1980 (74). 

About 33 percent of the land area, or about 133,000 
acres, is cropland. Of this, about 28 percent is irrigated. 
The major types of farming are dairying and vegetable 
farming. The principal crops are corn, alfalfa, snap 
beans, oats, peas, sweet corn, potatoes, and soybeans. 

Waushara County is in the Central Plains Geographic 
Province of Wisconsin (6). The soils are mainly light in 
color and are sandy and loamy. They formed under 
forest vegetation. Water erosion and soil blowing are 
the main management concerns in the county. Soils 
that have slopes of more than 1 or 2 percent are 
subject to erosion by water if they are not protected. 
Soils that have a sand, loamy sand, or sandy loam 
surface layer are subject to soil blowing if they are not 
protected. Many of the soils that have slopes of less 
than 2 percent are seasonally wet and require drainage 
for dependable crop production. 

An older soil survey of Waushara County was 
published in 1913 (15). This present survey updates the 
earlier one and provides additional information and 


Figure 1.—Location of Waushara County in Wisconsin. 


larger maps that show Ше soils in greater detail. 


General Nature of the County 


This section gives general information concerning the 
county. It describes history and development; climate, 
physiography, relief, and drainage; water supply; and 
transportation facilities and industry. 


History and Development 


The Menominee Indians lived in the area that was to 
become Waushara County for many years prior to the 
arrival of French explorers, missionaries, and fur traders 
in about 1748 (3). Nearly 100 years passed before the 
first permanent white settlement was established in 
1848. This settlement was formed by two brothers in 
the present-day township of Marion. 

Immigration increased rapidly. By 1852, settlements 
were scattered all over the county. Because the county 
had not yet been surveyed, deeds or titles to the land 
could not be obtained. As a result, there were many 
disputes over land ownership. 

Sawmills were established in the county around 
1851. The first sawmill was established at Saxeville. 
Towns and villages soon formed around other sawmills. 
By 1880. wheat production was declining and potatoes 
had become an important crop. Dairying was increasing 
in importance. Cheese and butter companies were 
formed after 1880 but were relatively unsuccessful until 
about 1900. 

Waushara County was established by an act of the 
Wisconsin State Legislature on February 15, 1851. Prior 
to that time the area had been a part of Marquette 
County. Several years later that part of Aurora 
Township that is south of the Fox River was added. 
This addition established the present boundaries of 
Waushara County. The first county seat was at 
Sacramento, but it was moved to Wautoma in 1854. 

Since 1880, agriculture has been the single largest 
industry in Waushara County; however, recreation and 
industry are also important. Waushara County's 
landscape is interspersed with lakes, streams, and 
forests that are an attraction for tourists. 

The first forest plantation in Wisconsin was planted in 
section 5 in the township of Hancock. Planting began in 
the year 1869 and was completed in 1876; most of this 
plantation still remains. Since 1876, much of the 
acreage has been planted to pines for Christmas trees, 
pulpwood. poles, and lumber. 

Waushara County's population was 8,770 in 1860; 
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18,886 in 1910; 14,000 in 1950; 13,497 in 1960; 14,795 
in 1970; and 18,526 in 1980. About 70 percent of the 
population is in unincorporated areas. 


Climate 


Prepared by the National Climatic Data Center, Asheville, North 
Carolina. 

In Waushara County, winters are very cold and 
summers are fairly warm. Precipitation is fairly well 
distributed throughout the year, reaching a peak in 
summer. Snow covers the ground much of the time 
from late in fall to early in spring. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Hancock in the 
period 1951 to 1981. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter, the average temperature is 17 degrees F 
and the average daily minimum temperature is 7 
degrees. The lowest temperature on record, which 
occurred at Hancock on January 30, 1951, is -43 
degrees. In summer, the average temperature is 68 
degrees and the average daily maximum temperature is 
81 degrees. The highest recorded temperature, which 
occurred at Hancock on August 21, 1955, is 103 
degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (50 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is 29.44 inches. Of this, 
21 inches, or 71 percent, usually falls in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in 
April through September is less than 17 inches. The 
heaviest 1-day rainfall during the period of record was 
4.14 inches at Hancock on September 12, 1978. 
Thunderstorms occur on about 34 days each year, and 
most occur in spring. 

The average seasonal snowfall is about 45 inches. 
The greatest snow depth at any one time during the 
period of record was 38 inches. On the average, 60 
days of the year have at least 1 inch of snow on the 
ground. The number of such days varies greatly from 
year to year. 

The average relative humidity in midafternoon is 
about 60 percent. Humidity is higher at night, and the 
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average at dawn is about 80 percent. The sun shines 
65 percent of the time possible in summer and 45 
percent in winter. The prevailing wind is from the 
southwest. Average windspeed is highest, 12 miles per 
hour. in spring. 


Physiography, Relief, and Drainage 


Waushara County has a diverse landscape ranging 
from broad. flat outwash plains and lake basins to 
rough. broken glacial moraines and areas of pitted 
outwash. The western edge of the county is a flat 
outwash plain. A narrow moraine is on the eastern 
boundary of this plain and extends through the villages 
of Coloma. Hancock, and Plainfield. To the east of this 
moraine is a broad. gently rolling outwash plain that 
extends from the north county line to just north of 
Coloma. East of this plain is an area of drumlins and 
pitted outwash that has steep side slopes. To the east 
of the villages of Wild Rose, Wautoma, and Richford, 
this area gradually flattens into a rolling plain. The 
eastern one-third cf the county is a gently rolling lake 
plain. 

The highest elevation in the county, 1,285 feet, is on 
the moraine between Hancock and Plainfield. This 
moraine also forms the topographic divide between the 
Wisconsin River basin and the Fox River basin. The 
lowest elevation. 747 feet, is at the surface of Lake 
Poygan. Elevations of various cities and villages in the 
county are as follows: Coloma, 1,042 feet; Hancock, 
1.088 feet; Redgranite, 792 feet; Wautoma, 897 feet; 
and Wild Rose, 997 feet. 

Most of the county has a complex pattern of soil 
drainage. Scattered throughout the county are 
numerous areas of organic soils and many lakes. The 
most extensive area of organic soils is around Lake 
Poygan. Waushara County lies within three of 
Wisconsin's major watersheds—the Wisconsin River 
basin, the Fox River basin, and the Wolf River basin. All 
streams lying in the extreme western part of the county 
drain westerly to the Wisconsin River. Streams tributary 
to the Fox River flow out of the county in a southerly 
direction. Generally, Wolf River tributaries flow in an 
easterly direction. 


Water Supply 


Well water is available within the county at various 
depths, depending on the general topography. The 
capacity of a well is largely determined by the character 
of the underlying material. A good aquifer has many 
pores that are filled with ground water. Sandstone and 


deposits of sand and gravel are the best aquifers in 
Waushara County. The level of ground water can rise or 
fall from season to season and from year {0 year, 
depending on the amount of precipitation received. 

The lower boundary of the ground water reservoir 
throughout the county is formed by the impermeable 
granitic bedrock that underlies the surface, generally at 
a depth of less than 400 feet. The only serious ground 
water problem in the county is in a few areas where the 
granite bedrock is near the surface (9). 

Ample supplies of water for irrigation are available at 
a relatively shallow depth in the western part of the 
county. The recharge rate is rapid in this area. Pumping 
for irrigation temporarily lowers the water level in the 
vicinity of wells in the area, but it has not yet lowered 
the regional water level. 

In the central one-third of the county, the morainal 
deposits generally yield only enough water for domestic 
and livestock use. This is also true of the lake plain 
deposits in the eastern one-third of the county. This 
area also has numerous artesian wells. 

The use of water from wells accounts only for a small 
part of the ground water discharge in the county. By far 
the largest discharge is into streams. The streams and 
lakes in the county generally can be considered as an 
exposure of the ground water. There are many miles of 
clear water streams and rivers. Nearly all of these are 
registered trout streams, which is an indication of the 
high quality of the water. Lakes formed in areas of 
pitted outwash, locally called kettle lakes, are scattered 
throughout the central part of the county and are 
important sites for water-associated recreation. 


Transportation Facilities and Industry 


The first means of transportation in the survey area 
consisted of boats and canoes on the Fox River. This is 
the means that most of the early settlers used to gain 
access to the area. 

In 1849, the first road was built between Berlin and 
what is now known as Wautoma. Early travel in the 
county was difficult, and transportation routes consisted 
largely of horse and wagon trails. From 1850 to about 
1880, railroads were built to connect most of the 
present cities and villages. These railroads provided а 
good transportation system for people and goods. It 
was during this period that numerous sawmills and 
gristmills were also built. 

Waushara County has a well developed network of 
highways. This network consists of one federal highway 
and four state highways. Either a county or township 
highway is built on nearly every section line. Only a few 


places are more than one-half mile from the пеагез! 
public road. The county is served by eight common 
carrier trucklines. All of the railroads have been 
abandoned. Commercial bus service is available 
throughout the county. Regular commercial air service 
is not available in the county. 

The lumber industry at one time employed nearly all 
of the available workers. As the lumber industry 
declined, however, employment in the industry dropped 
to a level that included only a small percentage of the 
population, Other early industrial activities included 
quarrying stone, operating gristmills, producing wagons 
and harnesses, and other activities related to farming. 
Quarrying of granite ceased during the 1930's, but 
during the peak years it was the major industry. 
Abandoned quarries near Redgranite and Lohrville are 
evidence of this past activity. Present industries consist 
largely of food-processing plants and other industries 
related to farming. These industries are small, and they 
employ only a small percentage of the population. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes: the general pattern of drainage; the kinds of 
crops and native plants growing on the soils, and the 
kinds of bedrock. They dug many holes to study the soil 
profile. which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biologic activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, the landforms, 
relief, climate. and the natural vegetation of the area. 
Each kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
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soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
Soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soi! color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, soil reaction, 
and other features that enable them to identify soils. 
After describing the soils in the survey area and 
determining their properties, the soil scientists assigned 
the soils to taxonomic classes (units). Taxonomic 
classes are concepts. Each taxonomic class has a set 
of soil characteristics with precisely defined limits. The 
classes are used as a basis for comparison to classify 
soils systematically. The system of taxonomic 
classification used in the United States is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties in terms of expected behavior of the 
soils under different uses. Interpretations for all of the 
soils were field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
Sources, such as research information, production 
records, and field experience of specialists. For 
example, data on crop yields under defined levels of 
management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can state 
with a fairly high degree of probability that a given soil 
wil! have a high water table within certain depths in 
most years, but they cannot assure that a high water 
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table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies оп aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 

Soil scientists were denied access to a few tracts in 
the county. These areas were mapped by using 
knowledge of the soils in the surrounding area and by 
aerial photo interpretation. Delineations portraying soil 
boundaries in these areas are less accurately drawn 
than in areas where soil scientists had access to the 
land and could examine the soils. These areas are 
identified on the map sheets by a dashed-line boundary 
and the notation "Area of Reduced Reliability." 

The names of some of the soils do not agree with 
those of soils in surrounding counties because of 
changes in concepts of series and mapping criteria, the 
combination of components of minor extent, and 
differences in the proportions of soils within each 
county. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On tne landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 


properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 

Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. И is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map 1$ not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

Some of the names of associations on the general 
soil map of Waushara County do not agree with those 
in surrounding counties because the extent of the major 
soils is different. The differences іп the association 
names do not significantly affect the use of these maps 
for general planning. 


Soil Descriptions 
1. Plainfield-Okee-Richford Association 


Sloping to steep, somewhat excessively drained and 
excessively drained, sandy soils; on moraines and 
terraces 


This association is on the sides of ridges, knolls, and 
hills on moraines and terraces. Slopes range from 6 to 
30 percent. 

The association makes up about 35 percent of the 
county. И is about 40 percent Plainfield and similar 
Soils, 15 percent Okee and similar soils, 10 percent 
Richford soils, and 35 percent soils of minor extent. 

Plainfield soils are excessively drained. They are 
rapidly permeable. They are sloping to steep. Available 


water capacity is low. Typically, the surface layer is 
dark brown sand about 4 inches thick. The subsoil is 
strong brown sand about 15 inches thick. It is very 
friable in the upper part and loose in the lower part. The 
substratum to a depth of about 60 inches is light 
yellowish brown sand. 

Okee soils are somewhat excessively drained. They 
are moderately permeable or moderately rapidly 
permeable. They are sloping and moderately steep. 
Available water capacity is low. Typically, the surface 
layer is very dark brown loamy sand about 2 inches 
thick. The subsoil extends to a depth of about 60 
inches. It is strong brown, very friable sand in the upper 
part; brown, friable sandy loam in the next part; and 
brown, very friable loamy sand in the lower part. 

Richford soils are somewhat excessively drained. 
They are moderately rapidly permeable in the upper 
part and rapidly permeable in the lower part. They are 
sloping and moderately steep. Available water capacity 
is low. Typically, the surface layer is very dark grayish 
brown loamy sand about 4 inches thick. The subsurface 
layer is dark yellowish brown sand about 18 inches 
thick. The subsoil is about 27 inches thick. It is dark 
brown. It is friable sandy loam in the upper part and 
very friable loamy sand in the lower part. The. 
substratum to a depth of about 60 inches is yellowish 
brown sand. 

Minor in this association are the Houghton, Leola, 
Mecosta, and Meehan soils. The very poorly drained 
Houghton soils are in depressions. The somewhat 
poorly drained Leola and Meehan soils are in 
drainageways. The somewhat excessively drained 
Mecosta soils are on the sides of ridges and hills. Also 
of minor extent are small areas of the major soils that 
are on ridgetops and are nearly level or gently sloping. 

Most of the acreage in this association is used as 
woodland; however, some areas are used for pasture. 
Some areas of the sloping Richford soils are used as 
cropland. 

This association is generally not suited to use as 
cropland. It is suited to pine trees. The main 


management concerns are the low available water 
capacity, the hazards of soil blowing and water erosion, 
and the equipment limitation caused by the slope. Trees 
should be planted on the contour. Skid roads should be 
properly located зо that they do not increase the 
susceptibility to erosion. 

Septic tank effluent drains satisfactorily in the sloping 
Plainfield and Richford soils, but it can pollute ground 
water. Because of the slope, the sloping Okee soils are 
only moderately suited to septic tank absorption fields. 
All of the moderately steep and steep soils are unsuited 
to this use. 


2. Plainfield-Richford-Boyer Association 


Nearly level and gently sloping, well drained to 
excessively drained, sandy soils; on outwash plains and 
terraces 


This association is on flats, ridgetops, and knolls on 
outwash plains and terraces. Slopes range from 0 to 6 
percent. 

The association makes up about 21 percent of the 
county. It is about 30 percent Plainfield soils, 25 percent 
Richford soils, 10 percent Boyer soils, and 35 percent 
soils of minor extent. 

Plainfield soils are excessively drained. They are 
rapidly permeable. They are nearly level and gently 
sloping. Available water capacity is low. Typically, the 
surface layer is dark brown sand about 7 inches thick. 
The subsoil is sand about 29 inches thick. It is brown 
and very friable in the upper part; strong brown and 
very friable in the next part: and brown and loose in the 
lower part. The substratum to a depth of about 60 
inches is yellowish brown sand. 

Richford soils are somewhat excessively drained. 
They are moderately rapidly permeable in the upper 
part and rapidly permeable in the lower part. They are 
nearly level and gently sloping. Available water capacity 
is low. Typically, the surface layer is very dark grayish 
brown loamy sand about B inches thick. The subsurface 
layer is dark yellowish brown sand about 18 inches 
thick. The subsoil is about 23 inches thick. It is dark 
brown. It is friable sandy loam in the upper part and 
very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown sand. 

Boyer soils are well drained. They are moderately 
rapidly permeable in the subsoil and very rapidly 
permeable in the substratum. They are gently sloping. 
Available water capacity is low. Typically, the surface 
layer is dark brown loamy sand about 8 inches thick. 
The subsoil is about 14 inches thick. It is brown, very 
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friable loamy sand in the upper part; brown, friable 
sandy loam in the next part; and strong brown, very 
friable loamy sand in the lower part. The substratum to 
a depth of about 60 inches is light brownish gray, 
calcareous sand. 

Minor in this association are the Kingsville, Leola, 
and Meehan soils. Kingsville soils are poorly drained 
and are in depressions. Leola and Meehan soils are 
somewhat poorly drained and are in drainageways. Also 
of minor extent are small areas of the major soils that 
are on side slopes and are sloping to steep. 

Most of the acreage in this association is used as 
cropland. Many areas are used as irrigated cropland. 
The main management concerns are the low available 
water capacity and the hazard of soil blowing. 

The major soils in this association are suited to trees. 

Septic tank effluent drains satisfactorily in the major 
soils, but it can pollute ground water because of the 
rapid or very rapid permeability in the substratum. 


3. Kingsville-Meehan Association 


Nearly level and gently sloping, poorly drained and 
somewhat poorly drained, sandy soils; on outwash plains 
and in glacial lake basins 


This association is in drainageways and depressions 
on outwash plains and in glacial lake basins. Slopes 
range from 0 to 3 percent. 

The association makes up about 9 percent of the 
county. It is about 35 percent Kingsville soils, 30 
percent Meehan soils, and 35 percent soils of minor 
extent (fig. 2). 

Kingsville soils are poorly drained. They are rapidly 
permeable. They are nearly level. Available water 
capacity is low. Typically, the surface layer is black 
loamy sand about 7 inches thick. The next layer is very 
dark grayish brown and pale brown, very friable sand 
about 8 inches thick. The substratum to a depth of 
about 60 inches is grayish brown and pale brown sand. 

Meehan soils are somewhat poorly drained. They are 
rapidly permeable. They are nearly level and gently 
sloping. Available water capacity is low. Typically, the 
surface layer is very dark grayish brown loamy sand 
about 8 inches thick. The subsoil is mottled, very friable 
sand about 25 inches thick. It is yellowish brown in the 
upper part and pale brown in the lower part. The 
substratum to a depth of about 60 inches is pale brown 
sand. 

Minor in this association are the Adrian, Leola, and 
Plainfield soils. Adrian soils are very poorly drained. 
They are in depressions below the Kingsville soils. The 
somewhat poorly drained Leola soils are in 
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Figure 2.—Pattern of soils and parent material in the Kingsville-Meehan association. 


drainageways. They are intermingled with areas of the 
Meehan soils. The excessively drained Plainfield soils 
are on flats on the higher parts of the landscape. 

Most of the acreage in this association is used as 
cropland. Some areas are used as pasture or 
woodland. Many areas are drained and used as 
irrigated cropland. The main management concerns are 
wetness, the low available water capacity, and the 
hazard of soil blowing. 

The Меећап 5015 are suited to trees, but the 
Kingsville soils are poorly suited this use. Wetness in 
the Kingsville soils during the planting season often 
limits reforestation to hand planting or natural 
regeneration. Seedling mortality is a limitation on both 
of the major soils. Planting vigorous nursery stock helps 
to overcome this limitation. 

The Meehan soils are poorly suited to septic tank 
absorption fields because of wetness and a poor 
filtering capacity. The Kingsville soils generally are not 
suited to septic tank absorption fields because of 
wetness. 


4. Houghton-Adrian-Willette Association 


Nearly level, very poorly drained, mucky soils; on 
outwash plains, in glacial lake basins, and on moraines 


This association is in depressions on outwash plains, 
in glacial lake basins, and on moraines. Slopes are 0 to 
1 percent. 

The association makes up about 15 percent of the 
county. It is about 35 percent Houghton soils, 30 
percent Adrian soils, 5 percent Willette and similar soils, 
and 30 percent soils of minor extent. 

Houghton soils are moderately slowly permeable to 
moderately rapidly permeable. Available water capacity 
is very high. Typically, these soils are black, very dark 
gray, and very dark brown muck about 60 inches thick. 

Adrian soils are moderately slowly permeable to 
moderately rapidly permeable in the muck layer and are 
rapidly permeable in the substratum. Available water 
capacity is very high. Typically, the upper 32 inches is 
black muck. The substratum to a depth of about 60 
inches is dark grayish brown and dark gray sand. 
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Willette soils are moderately slowly to moderately 
rapidly permeable т the muck layer and are slowly 
permeable in the substratum. Available water capacity 
is very high. Typically, the upper 31 inches is black 
muck. The substratum to a depth of about 60 inches is 
gray and brown, mottled. calcareous clay. 

Minor in this association are the Keowns, Kingsville, 
Poy. and Poygan soils. These minor soils are poorly 
drained. They are in depressions slightly higher on the 
landscape than the major soils in this association. 

Most of the acreage in this association is used for 
native vegetation. The main plants are water-tolerant 
trees. marsh grasses, cattails, sedges, reeds, redosier 
dogwood, and alder. A few areas are drained and are 
used for corn or specialty crops. 

The main management concerns are wetness, 
subsidence when the soils are drained, and a short 
growing season caused by cold air flowing into 
depressions. The soft muck limits the use of farm 
equipment. 

The major soils in this association are suited to trees. 
Wetness during the planting season often limits 
reforestation to hand planting or natural regeneration. 

The major soils in this association are generally 
unsuited to use as septic tank absorption fields because 
of wetness and ponding. 


5. Hortonville-Symco-Manawa Association 


Nearly level to sloping, well drained and somewhat 
poorly drained, silty, loamy. and sandy soils; on moraines 
and in glacial lake basins 


This association is оп ridgetops and knolls, on the 
sides of ridges and knolls, and in drainageways on 
moraines and in glacial lake basins. Slopes range from 
0 to 12 percent. 

The association makes up about 8 percent of the 
county. It is about 30 percent Hortonville soils, 25 
percent Symco soils, 10 percent Manawa soils, and 35 
percent soils of minor extent (fig. 3). 

Hortonville soils are well drained. They are 
moderately slowly permeable in the subsoil and 
moderately slowly permeable or slowly permeable in the 
substratum. They are gently sloping and sloping. 
Available water capacity is high. Typically, the surface 
layer is dark brown fine sandy loam about 8 inches 
thick. The subsoil is about 27 inches thick. It is reddish 
brown and firm. It is clay loam in the upper part and 
loam in the lower part. The substratum to a depth of 
about 60 inches is reddish brown, calcareous loam. In 
places, the surface layer is loam or the subsoil and 
substratum have more clay and less sand. 
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Symco soils are somewhat poorly drained. They are 
moderately slowly permeable. They are nearly level and 
gently sloping. Available water capacity is high. 
Typically, the surface layer is very dark grayish brown 
silt loam or loamy fine sand about 8 inches thick. The 
subsoil is mottled, firm clay loam about 20 inches thick. 
It is brown in the upper part and reddish brown in the 
lower part. The substratum to a depth of about 60 
inches is reddish brown, mottled, calcareous loam. 

Manawa soils are somewhat poorly drained. They are 
slowly permeable. They are nearly level and gently 
sloping. Available water capacity is moderate. Typically, 
the surface tayer is black silt loam about 9 inches thick. 
The subsoil is about 20 inches thick. It is reddish 
brown, mottled, and firm. It is clay in the upper part and 
silty clay in the lower part. The substratum to a depth of 
about 60 inches is reddish brown, calcareous silty clay 
loam. 

Minor in this association are the Nebago, Poygan, 
and Plainfield soils. The somewhat poorly drained 
Nebago soils are in drainageways. They are 
intermingled with areas of the Manawa soils. The poorly 
drained Poygan soils are in depressions. The 
excessively drained Plainfield soils are on ridges and 
knolls. They are intermingled with areas of the 
Hortonville soils. 

Most of the acreage in this association is used as 
cropland. Some areas are used as pasture or 
woodland. The main management concerns are the 
hazard of water erosion on the Hortonville soils and 
wetness in the Symco and Manawa soils. 

The major soils in this association are suited to trees. 

The major soils in this association are poorly suited 
to septic tank absorption fields because of the 
moderately slow permeability in the Hortonville soils and 
the moderately slow or slow permeability and wetness 
in the Symco and Manawa soils. 


6. Plainfield-Pearl-Leola Association 


Nearly level and gently sloping, moderately well drained 
and somewhat poorly drained, sandy soils; on outwash 
plains 


This association is on flats and in slight depressions 
and drainageways on outwash plains. Slopes range 
from 0 to 3 percent. 

The association makes up about 6 percent of the 
county. It is about 40 percent Plainfield soils, 20 percent 
Pearl soils, 5 percent Leola soils, and 35 percent soils 
of minor extent. 

Plainfield soils are moderately well drained. They are 
rapidly permeable. They are nearly level and gently 
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Figure 3.—Pattern of soils and parent material in the Hortonville-Symco-Manawa association, 


sloping. Available water capacity is low. Typically, the 
surface layer is dark brown sand about 7 inches thick. 
The subsoil is strong brown sand about 14 inches thick. 
К is very friable in the upper part and loose in the lower 
part. The upper 32 inches of the substratum is brownish 
yellow sand. The lower part to a depth of about 60 
inches is brownish yellow and light gray, mottled sand. 

Pearl soils are moderately well drained. They are 
moderately rapidly permeable in the subsoil and rapidly 
permeable in the substratum. They are nearly level and 
gently sloping. Available water capacity is low. 
Typically, the surface layer is very dark brown loamy 
sand about 8 inches thick. The subsurface layer is 
brown sand about 28 inches thick. It is mottled in the 
lower part. The subsoil is about 8 inches thick. It is dark 
brown, mottled, and very friable. It is sandy loam in the 
upper part and loamy sand in the lower part. The 
substratum to a depth of about 60 inches is light 
brownish gray, mottled sand. 

Leola soils are somewhat poorly drained. They are 
moderately rapidly permeable in the subsoil and rapidly 
permeable in the substratum. They are nearly level. 


Available water capacity is low. Typically, the surface 
layer is very dark grayish brown loamy sand about 8 
inches thick. The subsoil is about 36 inches thick. It is 
very friable. It is yellowish brown, mottled loamy sand in 
the upper part; light brownish gray and strong brown 
loamy sand and sandy loam in the next part; and light 
brownish gray, mottled loamy sand in the lower part. 
The substratum to a depth of about 60 inches is light 
brownish gray and strong brown, mottied sand. 

Minor in this association are the poorly drained 
Kingsville soils, somewhat poorly drained Meehan soils, 
excessively drained Plainfield soils, and somewhat 
excessively drained Richford soils. Kingsville soils are in 
depressions. Meehan soils are in drainageways. They 
are intermingled with areas of the Leola soils. Plainfield 
and Richford soils are on ridgetops and knolls. 

Most of the acreage in this association is used as 
cropland. Many areas are used as irrigated cropland. 
Some areas are used as pasture or woodland. The 
main management concerns are the low available water 
capacity, the hazard of soil blowing, and the wetness, 
which affects some crops. 


The major soils in this association are suited to trees. 

The major soils in this association are poorly suited 
to septic tank absorption fields because of a poor 
filtering capacity. The wetness of the Pearl and Leola 
soils is an additional limitation. 


7. Poy-Zittau-Poygan Association 


Nearly level and gently sloping. somewhat poorly drained 
and poorly drained, clayey and silty soils; in glacial lake 
basins and on moraines 


This association is in depressions and drainageways 
in glacial lake basins and on moraines. Slopes range 
from 0 to 3 percent. 

The association makes up about 4 percent of the 
county. It is about 35 percent Poy soils. 20 percent 
Zittau soils, 15 percent Poygan soils, and 30 percent 
soils of minor extent. 

Poy soils are poorly drained. They are slowly 
permeable in the subsoil and rapidly permeable in the 
substratum. They are nearly level. Available water 
capacity is low. Typically. the surface layer is black clay 
about 12 inches thick. The subsoil is mottled, firm clay 
about 17 inches thick. It is gray and grayish brown in 
the upper part and reddish brown in the lower part. The 
substratum to a depth of about 60 inches is pale brown 
and light brownish gray, calcareous sand. 

Zittau soils are somewhat poorly drained. They are 
slowly permeable in the clayey subsoil and upper part 
of the substratum and rapidly permeable in the sandy 
lower part. They are nearly level and gently sloping. 
Available water capacity is low. Typically, the surface 
layer is dark brown clay about 9 inches thick. The 
subsoil is reddish brown, mottled, firm clay about 7 
inches thick. The upper 7 inches of the substratum is 
reddish brown. mottled, calcareous clay. The lower part 
to a depth of about 60 inches is brown, mottled loamy 
sand and light brown, mottled sand. In places the lower 
part of the substratum is silt loam. 

Poygan soils are poorly drained. They are slowly 
permeable. They are nearly level. Available water 
capacity is moderate. Typically, the surface layer is 
black silty clay loam about 11 inches thick. The subsoil 
is about 21 inches thick. It is mottled and firm. It is gray 
silty clay in the upper part, gray clay in the next part, 
and grayish brown clay in the lower part. The 
substratum to a depth of about 60 inches is reddish 
brown, mottled, calcareous clay. 

Minor in this association are Keowns, Manawa, 
Nebago, and Willette soils. The poorly drained Keowns 
soils are in depressions. They are intermingled with 
areas of the Poy and Poygan soils. The somewhat 
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poorly drained Manawa and Nebago soils are in 
drainageways. They are intermingled with areas of the 
Zittau soils. The very poorly drained Willette soils are in 
depressions slightly below the Poy and Poygan soils. 

Most of the acreage in this association is drained and 
used as cropland. Some areas are used as pasture or 
woodland. The major management concerns are 
wetness and the low or moderate available water 
capacity. 

The major soils in this association are suited to trees. 
Wetness during the planting season often limits 
reforestation to hand planting or natural regeneration. 

The Poy and Poygan soils in this association are 
generally not suited to septic tank absorption fields 
because of ponding and slow permeability. The Zittau 
soils are poorly suited to septic tank absorption fields 
because of wetness and slow permeability. 


8. Morocco-Kingsville-Keowns Association 


Nearly level and gently sloping, somewhat poorly drained 
and poorly drained, sandy and silty soils; in glacial lake 
basins 


This association is in drainageways and depressions 
in glacial lake basins. Slopes range from 0 to 3 percent. 

The association makes up about 2 percent of the 
county, It is about 30 percent Morocco soils, 20 percent 
Kingsville soils, 15 percent Keowns soils, and 35 
percent soils of minor extent. 

Morocco soils are somewhat poorly drained. They 
are rapidly permeable. They are nearly level and gently 
sloping. Available water capacity is low. Typically, the 
surface layer is very dark gray fine sand about 8 inches 
thick. The subsoil is yellowish brown, very friable fine 
sand about 17 inches thick. It is mottled in the lower 
part. The substratum to a depth of about 60 inches is 
yellowish brown and pale brown, mottled fine sand. 

Kingsville soils are poorly drained. They are rapidly 
permeable. They are nearly level. Available water 
capacity is low. Typically, the surface layer is black 
loamy sand about 7 inches thick. The next layer is very 
dark gray and pale brown, very friable sand about 8 
inches thick. The substratum to a depth of about 60 
inches is grayish brown and pale brown sand. 

Keowns soils are poorly drained. They are 
moderately permeable. They are nearly level. Available 
water capacity is high. Typically, the surface layer is 
black silt loam about 13 inches thick. It is mottled in the 
lower part. The subsoil is about 16 inches thick. It is 
grayish brown and mottled. It is friable silt loam in the 
upper part and very friable very fine sandy loam in the 
lower part. The substratum to a depth of about 60 
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inches is light brownish gray, grayish brown, and light 
gray. mottled. calcareous, stratified silt loam, very fine 
sandy loam, and sandy loam. 

Minor in this association are the Adrian soils, the 
Plainfield soils that have a wet substratum, and the 
Yahara soils. The very poorly drained Adrian soils are 
in depressions below the Kingsville and Keowns soils. 


The moderately well drained Plainfield soils are on flats. 


They are slightly higher on the landscape than the 
Morocco soils. The somewhat poorly drained Yahara 
soils are in drainageways. They are intermingled with 
areas of the Morocco soils. 

Most of the acreage in this association is used as 
cropland: however, some areas are used as pasture or 
woodland. The main management concerns аге the 
wetness, low available water capacity, and hazard of 
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soil blowing in areas of the Morocco and Kingsville soils 
and the wetness of the Keowns soils. 

Morocco and Keowns soils are suited to trees, but 
Kingsville soils are poorly suited to this use. Wetness is 
a limitation in areas of the Kingsville and Keowns soils. 
During the planting season, it often limits reforestation 
to hand planting or natural regeneration. Seedling 
mortality is a limitation on all the major soils in this 
association. Planting vigorous nursery stock helps to 
overcome this limitation. 

Morocco soils are poorly suited to septic tank 
absorption fields because of wetness and a poor 
filtering capacity. Kingsville and Keowns soils are 
generally not suited to septic tank absorption fields 
because of ponding and wetness. 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps. can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, ог soil, is given 
under ‘Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
Soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and 
other characteristics that affect their use. On the basis 
of such differences, a soil series is divided into soi/ 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Hortonville, fine sandy 
loam, 2 to 6 percent slopes, is a phase of the 
Hortonville series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be 
shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Boyer-Mecosta complex, 12 to 20 percent slopes, is an 
example. 


Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil ог soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. The map unit Pits, gravel, is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too small to be shown are identified by a 
special symbol on the soil maps. 

Soil scientists were denied access to a few tracts in 
the county. These areas were mapped by using 
knowledge of the soils in the surrounding area and by 
aerial photo interpretation. Delineations portraying soil 
boundaries in these areas are less accurately drawn 
than in areas where soil scientists had access to the 
land and could examine the soils. These areas are 
identified on the map sheets by a dashed-line boundary 
and the notation "Area of Reduced Reliability.” 

The names of some of the soils do not agree with 
those of soils in surrounding counties because of 
changes in concepts of series and mapping criteria, the 
combination of components of minor extent, and 
differences in the proportions of soils within each 
county. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables") give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


Ad—Adrian muck, 0 to 1 percent slopes. This 
nearly level, very poorly drained soil is in depressions 
on outwash plains and in glacial lake basins. It is 
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subject to ponding. Most areas are elongated ог 
irregular in shape and range from 3 to 200 acres in 
size. 

Typically, the organic layer is black muck about 32 
inches thick. The substratum to a depth of about 60 
inches is dark grayish brown and dark gray sand. In 
some places the substratum has thin strata of sandy 
loam. In other places the muck layer is more than 51 
inches thick. 

Included with this soil in mapping are small areas of 
Kingsville soils. The poorly drained Kingsville soils are 
in the slightly higher landscape positions. They are 
sandy throughout. Included soils make up 2 to 10 
percent of mapped areas. 

Permeability of this Adrian soil is moderately slow to 
moderately rapid in the organic layer and is rapid in the 
substratum. Available water capacity is very high. The 
organic matter content is very high in the muck layer. 
This soil has a seasonal high water table. 

Most areas support native wetland vegetation. The 
main plants are water-tolerant trees, marsh grasses, 
cattails, sedges. reeds, redosier dogwood, and alder. A 
few areas are drained and used for specialty crops, 
such as carrots or celery. 

This soil is generally unsuited to use as cropland 
unless drained. Many areas do not have adequate 
drainage outlets. Ponding and a short growing season 
limit crop yields and restrict the kinds of crops that can 
be grown in undrained areas. Wetness and the soft 
muck limit the use of farm equipment. Unless the soil is 
drained, the rooting depth of most plants is limited by 
the seasonal high water table. The response of plants 
to additions of plant nutrients is limited by wetness. Soil 
blowing and subsidence are hazards in drained areas. 

This soil is generally not suited to pasture. Organic 
soils are easily cut by the hooves of cattle; therefore, 
grazing is restricted to dry periods. 

This soil is suited to trees. Wetness during the 
planting season generally limits reforestation to natural 
regeneration. The trees generally can be harvested only 
when the soil is frozen. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Plant competition following harvest 
can be controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or for dwellings and local roads 
and streets. The main limitations are ponding, low 
stability, and the hazard of frost damage. Overcoming 
these limitations is difficult. A better site should be 
considered for these uses. 

The land capability classification is VIw in undrained 
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areas. The woodland ordination symbol is 2W. 


Be—Belleville loamy sand, 0 to 2 percent slopes. 
This nearly level, poorly drained soil is in depressions in 
glacial lake basins. It is subject to ponding. Most areas 
are irregularly shaped and range from 5 to 50 acres in 
size. 

Typically, the surface layer is black loamy sand about 
10 inches thick. The subsoil is grayish brown, very 
friable sand about 16 inches thick. The upper part of the 
substratum is brown sand. The lower part to a depth of 
about 60 inches is reddish brown, calcareous silty clay 
loam. In some places the surface layer is muck or 
mucky loamy sand. In other places depth to the silty 
lower part of the substratum is more than 40 inches. 

Included with this soil in mapping are small areas of 
Nebago and Poygan soils. Nebago soils are somewhat 
poorly drained and are in the higher positions on the 
landscape. Poygan soils are poorly drained. They are in 
positions on the landscape similar to those of the 
Belleville soil. They have a clayey subsoil. Also included 
are small areas that have a silt loam substratum. The 
included soils make up 5 to 15 percent of mapped 
areas. 

Permeability of the Belleville soil is rapid in the upper 
part and is moderately slow in the lower part. Available 
water capacity is low. The organic matter content is 
moderately low in the surface layer. This layer is very 
friable, but wetness restricts the time of tillage. The 
shrink-swell potential is moderate in the substratum. 
This soil has a seasonal high water table. 

Most areas support native wetland vegetation. The 
main plants are water-tolerant trees, sedges, marsh 
grasses, and brush. A few areas are used as cropland, 
pasture, or woodland. 

If drained, this soil is suited to corn. Unless the soil is 
drained, the rooting depth of most plants is limited by 
the seasonal high water table. The response of plants 
to additions of plant nutrients is limited by the wetness 
and the low available water capacity. Open ditches and 
tile drains are needed. Installing tile in the silty 
substratum helps to keep sand from entering the tile 
lines. Іп places adequate drainage outlets are not 
available. In some areas the growing season is short 
because cold air flows into the depressions. In these 
areas corn can be cut for silage or an early maturing 
variety of corn can be grown. Alfalfa is subject to the 
winterkill caused by frost heaving and ice sheeting. 
Crop yields are limited in most years by the low 
available water capacity. In drained areas soil blowing 
is a severe hazard. It can be controlled by chise! 
plowing or other kinds of conservation tillage that leave 
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all or part of the crop residue on the surface. Cover 
crops. field windbreaks, or vegetative row barriers will 
also reduce soil blowing. Returning crop residue to the 
soil or regularly adding manure increases fertility and 
reduces soil loss. 

Unless drained, this soil is poorly suited to pasture. 
Grazing when the soil is wet damages the pasture 
plants. In most years yields are limited by the low 
available water capacity. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helos to maintain a 
productive stand of high-quality forage. 

This soil is poorly suited to trees. Growth is slow, and 
the trees are poorly formed. Wetness during the 
planting season limits reforestation to hand planting or 
natural regeneration. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Plant competition following harvest 
can be controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or dwellings. The main limitations 
are ponding and moderately slow permeability. 
Overcoming these limitations is difficult. A better site 
should be considered for these uses. 

This soil is poorly suited to local roads and streets. 
The main limitations are the ponding and frost action. 
Fill material can be added to raise the roadway above 
the level of ponding. Culverts help 10 prevent road 
damage by equalizing the water level on each side of 
the road. 

The land capability classification is Viw in undrained 
areas. The woodiand ordination symbol is 1W. 


Bt—Billett sandy loam, 0 to 2 percent slopes. This 
nearly level. well drained soil is on flats on outwash 
plains. Most areas are irregularly shaped and range 
from 10 to 400 acres in size. 

Typically, the surface layer is black sandy loam about 
8 inches thick. The subsoil is about 23 inches thick. It is 
dark brown, friable sandy loam in the upper part; brown, 
friable sandy loam in the next part; and brown, very 
friable gravelly loamy sand in the lower part. The 
substratum to a depth of about 60 inches is light 
yellowish brown very gravelly sand. In places the 
surface layer is lighter in color. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Richford soils. These 
$015 are in positions on the landscape similar to those 
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of the Billett soil. They have have а subsoil that has 
more sand than that of the Billett soil. Also, they have a 
lighter colored surface layer. Also included are small 
areas where the depth to the substratum is less than 30 
inches. The included soils make up 5 to 15 percent of 
mapped areas. 

Permeability of the Billett soil is moderately rapid in 
the upper part and is rapid in the lower part. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is moderately low in the surface layer. This layer is 
friable and can be easily tilled throughout a wide range 
of moisture content. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes for 
hay. In most years crop yields are limited by the low 
available water capacity. If the soil is cultivated, soil 
blowing is a hazard. It can be controlled by chisel 
plowing or other kinds of conservation tillage that leave 
all or part of the crop residue on the surface. Cover 
crops, field windbreaks, or vegetative row barriers also 
reduce the susceptibility to soil blowing. Returning crop 
residue to the soil or regularly adding manure helps to 
maintain fertility and reduces soil loss. 

Many areas of this soil are used for irrigated corn, 
snap beans, peas, or potatoes. Because of the loamy 
surface layer and subsoil, applications of moderately 
high amounts of water at one time do not result in 
leaching of plant nutrients below the root zone of most 
plants. 

This soil is suited to pasture. In most years, however, 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability in the substratum. The soil is suitable as a 
site for dwellings. It is moderately suited to local roads 
and streets. Frost action is a hazard, but it can be 
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prevented Бу covering or replacing the upper part of the 
soil with coarse textured base material, such as sand 
and gravel. 

The land capability classification is Ills. The 
woodiand ardination symbol is 4A. 


ByB—Boyer loamy sand, 2 to 6 percent slopes. 
This gently sloping, well drained soil is оп ridgetops and 
knolls on outwash plains and moraines. Most areas are 
irregularly shaped and range from 5 to 150 acres in 
size. 

Typically. the surface layer is dark brown loamy sand 
about B inches thick. The subsoil is about 14 inches 
thick. It is brown, very friable loamy sand in the upper 
part; brown, friable sandy foam in the next part; and 
strong brown. very friable loamy sand in the lower part. 
The substratum to a depth of about 60 inches is light 
brownish gray. calcareous sand. In places the surface 
layer is sandy loam or is darker. 

Included with this scil in mapping are small areas of 
the excessively drained Plainfield soils and the 
somewhat excessively drained Richford soils. These 
included soils are in positions on the landscape similar 
to those of the Boyer soil. Plainfield soils are sandy 
throughout. Richford soils have a subsoil that has more 
sand and generally less clay than that of the Boyer soil. 
The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability is moderately rapid in the subsoil of the 
Boyer soil and is very rapid in the substratum. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low or moderately low in the surface layer. This layer 
is very friable and can be easily tilled throughout a wide 
range of moisture content. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay. In most years crop yields 
are limited by the low available water capacity. If the 
Soil is cultivated. soil blowing and water erosion are 
hazards. Water erosion can be controlled by chisel 
plowing or other kinds of conservation tillage that leave 
all or part of the crop residue on the surface. Cover 
crops, field windbreaks, or vegetative row barriers 
reduce the susceptibility to soil blowing. Returning crop 
residue to the soil or regularly adding manure increases 
fertility and reduces soil loss. 

Some areas of this soil are used for irrigated corn, 
snap beans, peas, potatoes, or cucumbers. Because of 
the sandy loam layer in the subsoil, applications of 
moderately high amounts of water at one time do not 
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result in leaching of nutrients below the root zone of 
most plants. Other concerns in managing irrigated 
areas are soil blowing: the even distribution of water, 
fertilizer, and herbicides through the irrigation system; 
erosion in wheel tracks; and loss of organic matter. 

This soil is suited to pasture. In most years, however, 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the very 
rapid permeability in the substratum. The soil is suitable 
as a site for dwellings and local roads and streets. 

The land capability classification is Шз. The 
woodland ordination symbol is 4A. 


ByC— Boyer loamy sand, 6 to 12 percent slopes. 
This sloping, well drained soil is on the sides of ridges 
and knolls on outwash plains and moraines. Most areas 
are elongated or irregular in shape and range from 5 to 
100 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil is about 14 inches 
thick. It is brown, very friable loamy sand in the upper 
part; brown, friable sandy loam in the next part; and 
strong brown, very friable loamy sand in the lower part. 
The substratum to a depth of about 60 inches is light 
brownish gray, calcareous sand. In places the surface 
layer is sandy loam or is eroded. 

Included with this soil in mapping are small areas of 
the excessively drained Plainfield soils and the 
somewhat excessively drained Richford soils. These 
included soils are in positions on the landscape similar 
to those of the Boyer soil. Plainfield soils are sandy 
throughout. Richford soils have a subsoil that has more 
sand and generally less clay than that of the Boyer soil. 
The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability is moderately rapid in the subsoil of the 
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Boyer soil and is very rapid in the substratum. Available 
water capacity is low. И limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low or moderately low in the surface layer. This layer 
is very friable and can be easily Шед throughout а wide 
range of moisture content. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay. Іі the soil is cultivated, 
soil blowing and water erosion are hazards. They can 
be controlled by chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface. Cover crops, field windbreaks, 
or vegetative row barriers reduce the susceptibility to 
soil blowing. Returning crop residue to the soil or 
regularly adding manure increases fertility and reduces 
soil loss. In most years crop yields are limited by the 
low available water capacity. 

This soil is suited to pasture. In most years, however, 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the very 
rapid permeability in the substratum. The soil is only 
moderately suited to dwellings and local roads and 
streets because of the slope. The slope can be modified 
by cutting and filling. Also. the dwellings can be 
designed so that they conform to the natural slope of 
the land. 

The land capability classification is Ille. The 
woodland ordination symbol is 4A. 


BzD—Boyer-Mecosta complex, 12 to 20 percent 
slopes. These moderately steep soils are on the side 
slopes of ridges and hills on moraines. The well drained 
Boyer soil is on the lower part of the side slopes. The 
somewhat excessively drained Mecosta soil is on the 
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upper, steeper part of the side slopes. Most areas are 
irregularly shaped and range from 5 to 100 acres in 
size. They are about 60 percent Boyer soil and 30 
percent Mecosta soil. The two soils occur as areas 50 
intricately mixed that mapping them separately is not 
practical. 

Typically, the surface layer of the Boyer soil is dark 
grayish brown loamy sand about 6 inches thick. The 
subsoil is about 15 inches thick. It is brown, very friable 
loamy sand in the upper рап; brown, friable sandy loam 
in the next part; and strong brown, very friable loamy 
sand in the lower part. The substratum to a depth of 
about 60 inches is light brownish gray, calcareous sand. 

Typically, the surface layer of the Mecosta soil is 
very dark gray gravelly loamy sand about 8 inches 
thick. The subsoil is brown, very friable gravelly loamy 
sand about 7 inches thick. The substratum to a depth of 
about 60 inches is pale brown, calcareous very gravelly 
sand, In places the slope is more than 20 percent. 

Included with these soils in mapping are small areas 
of the excessively drained Coloma and Plainfield soils 
and the somewhat excessively drained Okee soils. 
These included soils are in positions on the landscape 
similar to those of the major soils in the complex. 
Coloma and Plainfield soils have a subsoil that has 
more sand than that of the Boyer and Mecosta soils. 
The solum of the Okee soils is thicker than that of the 
major soils. Also included are some small areas where 
the surface layer contains many pebbles, cobbles, and 
stones. The included soils make up 5 to 15 percent of 
mapped areas. 

Permeability is moderately rapid in the subsoil of the 
Boyer soil and is very rapid in the substratum. It is rapid 
in the Mecosta soil. Available water capacity is low in 
the Boyer soil and very low in the Mecosta soil. It limits 
the response of plants to additions of plant nutrients. 
The organic matter content is low or moderately low in 
the surface layer of the Boyer soil and low in that of the 
Mecosta soil. The surface layer in both soils is very 
friable. 

Most areas are used as woodland. Some are used 
for pasture. These soils are generally not used as 
cropland because of slope and large amounts of gravel, 
cobbles, and stones in the surface layer of the Mecosta 
soil. 

These soils are poorly suited to pasture. In most 
years yields are limited by the very low available water 
capacity. Pasture renovation is difficult because of slope 
and stones. Overgrazing damages the plant cover and 
results in water erosion. 

These soils are suited to trees. Soil-related problems 
in woodland management are steepness of slope and 
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seedling mortality. Planting on the contour helps to 
control erosion. Skid roads should be properly located 
so that they do not increase the susceptibility to water 
erosion. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

These soils are generally not suitable as sites for 
septic tank absorption fields because of the slope and a 
poor filtering capacity. Because of the slope, the soils 
are poorly suited to use as sites for dwellings and local 
roads and streets. Cutting and filling can modify the 
slope. Dwellings can be designed so that they conform 
to the natural slope of the land. 

The land capability classification is Vils. The 
woodland ordination symbol is 4В for the Boyer soil and 
6R for the Mecosta soil. 


CoB--Coloma loamy sand, 2 to 6 percent slopes. 
This gently sloping. excessively drained soil is on 
ridgetops and knolls on moraines. Most areas are 
irregularly shaped and range from 5 to 40 acres in size. 

Typically. the surface layer is very dark brown loamy 
sand about 4 inches thick. The subsurface layer is dark 
brown and strong brown sand about 35 inches thick. 
The lower layer to a depth of more than 60 inches is 
light brown. loose sand that has thin strata of brown, 
friable loamy sand. In some places the surface layer is 
sand. In other places the lower layer either does not 
have strata of loamy sand or has strata of sandy loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Richford soils. These 
Soils are in positions on the landscape similar to those 
of the Coloma soil. They have a subsoil that contains 
more clay than that of the Coloma soil. Also included 
are small areas where scattered stones are on the 
surface. The included soils make up 5 to 15 percent of 
mapped areas. 

Permeability is rapid in the Coloma soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be tilled throughout a wide range of moisture 
content. 

Many areas previously cleared for use as cropland 
have been planted to pines or are idle. Some are used 
as cropland or pasture. 

This soil is poorly suited to corn and small grain and 
to grasses and legumes for hay. In most years yields 
are limited by the low available water capacity. If the 
soil is cultivated, soil blowing and water erosion are 
hazards. Chisel plowing or other kinds of conservation 
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Шаде that leave all or part of the crop residue on the 
surface, contour plowing, and grassed waterways help 
to prevent excessive soil loss. Field windbreaks, cover 
crops, and vegetative row barriers reduce the 
susceptibility to soil blowing. Cover crops, green 
manure crops, crop residue management, a cropping 
system that includes grasses and legumes, and regular 
additions of manure increase fertility and reduce soil 
loss. 

Some areas of this soil are used for irrigated corn, 
snap beans. peas, or potatoes. Light, frequent 
applications of water are necessary because cf the low 
available water capacity, the rapid permeability, and the 
leaching of plant nutrients below the root zone of most 
crops. Several light applications of fertilizer during the 
growing season help to keep leaching losses to a 
minimum. Other management concerns in irrigated 
areas are soil blowing; the even distribution of water, 
fertilizer, and herbicides through the irrigation system: 
water erosion in the wheel tracks; and loss of organic 
matter. 

This soil is poorly suited to pasture. in most years 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain а 
productive stand of high-quality forage. 

This soil is poorly suited to trees. Growth is slow, and 
the trees are poorly formed. Although the production of 
merchantable wood is marginal, the trees are effective 
in controlling soil blowing and erosion. Planting with 
wheeled equipment is somewhat limited by the sandy 
surface layer. Planting vigorous nursery stock reduces 
the seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is suitable as a site for dwellings 
and local roads and streets. 

The !and capability classification is IVs. The 
woodland ordination symbo! is 2$. 


CoC—Coloma foamy sand, 6 to 12 percent slopes. 
This sloping, excessively drained soil is on the sides of 
ridges and knolls on moraines. Most areas are 
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irregularly shaped and range Кот 5 to 200 acres in 
size. 

Typically. the surface layer is dark yellowish brown 
oamy sand about 4 inches thick. The subsurface layer 
is yellowish brown sand about 35 inches thick. The 
ower layer to a depth of more than 60 inches is 
yellowish brown, loose sand that has thin strata of 
brown, friable loamy sand. In some places the surface 
ayer is sand. In other places the lower layer either 
does not have strata of loamy sand or has strata of 
sandy loam. In some areas the slope is more than 12 
percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Richford soils. These 
soils are in positions on the landscape similar to those 
of the Coloma soil. They have a subsoil that contains 
more clay than that of the Coloma soil. Also included 
are small areas where scattered stones are on the 
surface and where the slope is more than 12 percent. 
The included soils make up 5 to 10 percent of mapped 
areas. 

Permeability is rapid in the Coloma soil. Available 
water capacity 1$ law. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be tilled throughout a wide range of moisture 
content. 

Many areas previously cleared for use as cropland 
have been planted to pines or are idle. Some are used 
as pasture or woodland. 

This soil is generally not suited to corn or other row 
crops because of the high susceptibility to soil blowing 
and water erosion. 

This soil is poorly suited to pasture. In most years 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is poorly suited to trees. Growth is slow, and 
the trees are poorly formed. Although the production of 
merchantable wood is marginal, the trees are effective 
in controlling soil blowing and water erosion. Planting 
with wheeled equipment is somewhat limited by the 
sandy surface layer. Planting vigorous nursery stock 
reduces the seedling mortality rate. Plant competition 
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following harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is only moderately suitable as a 
site for dwellings and local roads and streets because 
of the slope. The slope can be modified by cutting and 
filling. Also, dwellings can be designed so that they 
conform to the natural slope of the land. 

The land capability classification is Vis. The 
woodland ordination symbol is 2S. 


CoD—Coloma loamy sand, 12 to 30 percent 
slopes. This moderately steep and steep, excessively 
drained soil is on the sides of ridges and hills on 
moraines. Most areas are elongated or irregular in 
shape and range from 5 to 100 acres in size. 

Typically, the surface layer is very dark brown loamy 
sand about 4 inches thick. The subsurface layer is 
yellowish brown sand about 38 inches thick. The lower 
layer to a depth of more than 60 inches is yellowish 
brown, loose sand that has thin strata of brown, friable 
loamy sand. In places the surface layer is sand. In 
some small areas the lower layer either does not have 
strata of loamy sand or has strata of sandy loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Richford soils. These 
soils are in positions on the landscape similar to those 
of the Coloma soil. They have a subsoil that contains 
more clay than that of the Coloma soil. Also included 
are small areas where scattered stones are on the 
surface. The included soils make up 5 to 10 percent of 
mapped areas. 

Permeability is rapid in the Coloma soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 

Most areas are used as woodland. This soil is 
generally not suited to use as cropland or pasture 
because of soil blowing, water erosion, and the low 
available water capacity. Also, machinery operation is 
very difficult because of the slope. 

This soil is poorly suited to trees. Growth is slow, and 
the trees are poorly formed. Although production of 
merchantable wood is marginal, the trees are effective 
in controlling soil blowing and water erosion. The main 
soil-related problems in woodland management are 
steepness of slope and seedling mortality. Skid roads 
should be properly located so that they do not increase 
the susceptibility to erosion. Planting vigorous nursery 


22 


stock reduces the seedling mortality rate. Plant 
competition following harvest can be controlled by 
herbicides or by mechanical site preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields because of the 5!оре and a poor 
filtering capacity. Because of the slope, the soil is 
poorly suited to dwellings and local roads and streets. 
Where it is less than about 20 percent, the slope can be 
modified by cutting and filling. Dwellings can be 
designed so that they conform to the natural slope of 
the land. 

The land capability classification is Vils. The 
woodland ordination symbol is 2R. 


FkA—Fisk loamy sand, 0 to 3 percent slopes. This 
nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways in glacial lake basins. 
Most areas are irregular or elongated in shape and 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 8 inches thick. The subsoil is about 33 inches 
thick. It is very friable. It is yellowish brown sand in the 
upper part: brown, mottled fine sandy loam in the next 
part; and pinkish gray, mottled silt loam in the lower 
part. The substratum to a depth of about 60 inches is 
pinkish gray, mottled silt loam. It is calcareous in the 
lower part. In places the surface layer is darker. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Morocco and Yahara 
soils. These included soils are in positions on the 
landscape similar to those of the Fisk soil. Morocco 
soils are sandy throughout. The upper part of the 
subsoil in the Yahara soils has more silt than that of the 
Fisk soil. Also included are small areas where the 
sandy deposits are more than 40 inches deep over the 
loamy deposits. The included soils make up 5 to 15 
percent of mapped areas. 

Permeability is rapid in the sandy upper part of the 
Fisk soil and moderate in the loamy and silty deposits. 
Available water capacity is moderate. The organic 
matter content is moderately low in the surface layer. 
This layer is very friable and can be easily tilled 
throughout a wide range of moisture content. This soil 
has a seasonal high water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain. Alfalfa is subject to the winterkill caused by 
frost heaving and ice sheeting. Unless the soil is 
drained. the rooting depth of most plants is limited by 
the seasonal high water table. The response of plants 
to additions of plant nutrients is limited by the wetness 
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and the moderate available water capacity. Open 
ditches and tile drains are needed. Ditchbanks are 
subject to sloughing and water erosion. If tile is 
installed, silt enters the tile lines unless a suitable filter 
covers the tile. Soil blowing is a hazard during dry 
periods. It can be controlled by field windbreaks, cover 
crops, vegetative row barriers, and chisel plowing or 
other kinds of conservation Шаде that leave all or part 
of the crop residue on the surface. Cover crops, green 
manure crops, a cropping system that includes grasses, 
crop residue management, and regular additions of 
manure increase fertility and reduce soil loss. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Overgrazing damages the vegetative cover 
and increases the extent of undesirable species. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natura! regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields and dwellings because of wetness. On sites for 
absorption fields, this limitation can be overcome by 
constructing a mound of suitable filtering material. On 
sites for dwellings. it can be overcome by adding fill 
material, which raises Ihe site above the level of 
wetness. On sites for dwellings with basements, 
installing tile drains around the foundation can reduce 
the wetness. A dependable outlet, such as a gravity 
outlet, is needed. 

This soil is poorly suited to local roads and streets 
because of frost action. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand and gravel, and draining the roadbed help to 
prevent the damage caused by frost action. 

The land capability classification is Им. The 
woodland ordination symbol is 8A. 


HnB—Hortonville fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, ме! drained soil is on 
ridgetops and knolls on moraines. Most areas are 
irregularly shaped and range from 5 to 150 acres in 
size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The next 5 inches is reddish 
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brown clay loam and brown loam. The subsoil is about 
22 inches thick. It is reddish brown and firm. it is clay 
loam in the upper part and loam in the lower part. The 
substratum to a depth of about 60 inches is reddish 
brown. calcareous loam. In some places the surface 
layer is loamy sand or is eroded. In other places the 
subsoil and substratum have more clay and less sand. 
Included with this soil in mapping are small areas of 
the Plainfield soils that have a loamy substratum and 
small areas of Symco soils. Plainfield soils are 
excessively drained and are in positions on the 
landscape similar to those of the Hortonville soil. They 
have a sandy subsoil. Symco soils are somewhat poorly 


drained and are in the lower positions on the landscape. 


The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability in the Hortonville soil is moderately slow 
in the subsoil and moderately slow or slow in the 
substratum. Available water capacity is high. The 
organic matter content is moderate in the surface layer. 
This layer is friable and can be easily tilled throughout a 
wide range of moisture content. The shrink-swell 
potential is moderate. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. Plants respond 
well to additions of plant nutrients. If the soil is 
cultivated. water erosion is a slight or moderate hazard. 
It can be controlled by chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface, contour farming, contour 
stripcropping. and grassed waterways (fig. 4). In many 
areas terracing can reduce the length of slopes. Cover 
crops. green manure Crops, crop residue management, 
a cropping system that includes grasses and legumes, 
and regular additions of manure increase fertility and 
reduce soil loss. 

This soil is suited to pasture. Overgrazing depletes 
the plant cover, increases the extent of undesirable 
species, and results in water erosion. Proper stocking 
rates and timely deferment of grazing help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, contro! weeds and 
brush, spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The main soil-related 
management problems are plant competition following 
harvest and the hazard of windthrow caused by the 
restricted rooting depth. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
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the remaining trees. Plant competition can be controlled 
by herbicides or by mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. This 
limitation can be overcome by constructing a mound of 
suitable filtering material. 

This soil is only moderately suited to dwellings 
because of the moderate shrink-swell potential. The 
structural damage caused by shrinking and swelling can 
be prevented by adding coarse textured fill material, 
such as sand and gravel, under the foundation. On sites 
for dwellings with basements, the damage can be 
prevented by backfilling around the foundation with this 
material. 

This soil is poorly suited to local roads and streets 
because of low strength. This limitation can be 
overcome by covering or replacing the upper part of the 
soil with coarse textured base material, such as sand 
and gravel. 

The land capability classification is Пе. The woodland 
ordination symbol is 3D. 


HrC2—Hortonville loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on the sides of 
ridges and knolls on moraines. Most areas are 
irregularly shaped and range from 5 to 100 acres in 
size. 

Іп most cultivated areas on the crest of the ridges 
and knolls and on the upper side slopes, the original 
surface layer has been lost through water erosion. 
Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is about 20 inches thick. It is 
reddish brown and firm. It is clay loam in the upper part 
and loam in the lower part. The substratum to a depth 
of about 60 inches is brown, calcareous loam. In some 
places near the base of slopes and in swales, the 
surface layer is very dark grayish brown fine sandy 
loam 10 to 20 inches thick. In other places this layer is 
silt loam. In some areas the soil is not eroded. In other 
areas the slope is more than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Okee soils and 
excessively drained Plainfield soils. These included 
soils are in positions on the landscape similar to those 
of the Hortonville soil. Okee soils have a subsoil and 
substratum that have less clay and more sand than 
those of the Hortonville soil. Plainfield soils are sandy 
throughout. Also included are small areas where ail of 
the surface layer has been lost through erosion. The 
included soils make up 5 to 15 percent of mapped 
areas. 

Permeability in the Hortonville soil is moderately slow 
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Figure 4.—Contour stripcropping in an area of Hortonville fine sandy loam, 2 to 6 percent slopes. 


in the subsoil and is moderately slow or slow in the 
substratum. Available water capacity is high. The 
organic matter content is moderately low in the surface 
layer. This layer is friable, but it can be tilled only within 
a narrow range of moisture content. Because some of 
the subsoil has been mixed into the plow layer, clods 
form if the soil is tilled when it is wet. The shrink-swell 
potential is moderate. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 


and to grasses and legumes for hay. Plants respond 
well to additions of plant nutrients. If the soil is 
cultivated, water erosion is a moderate or severe 
hazard. Following heavy rains, the soil is subject to 
crusting and puddling, which result in poor emergence 
of small-seeded crops. Chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface, contour plowing, and grassed 
waterways help to control water erosion. In many areas 
terracing can reduce the length of slopes. Cover crops, 
green manure crops, crop residue management, a 
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cropping system that includes grasses and legumes. 
and regular additions of manure increase fertility, help 
to prevent excessive crusting and puddling, and reduce 
soil loss. 

This soil is suited to pasture. Overgrazing depletes 
the plant cover. increases the extent of undesirable 
species, and causes water erosion. Proper stocking 
rates and timely deferment of grazing help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush. spread manure. and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The main soil-related 
management problems are the hazard of windthrow 
caused by the restricted rooting depth and competing 
vegetation. which interferes with natural regeneration 
following harvest. Harvesting by clear-cutting or area- 
selection methods helps to prevent windthrow of the 
remaining trees. Plant competition can be controlled by 
herbicides or by mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow or slow 
permeability. This limitation can be overcome by 
constructing a mound of suitable filtering material. 

This soil is only moderately suited to dwellings 
because of the moderate shrink-swell potential and the 
slope. The structural damage caused by shrinking and 
swelling can be prevented by adding coarse textured fill 
material. such as sand and gravel, under the 
foundation. On sites for dwellings with basements, the 
damage can be prevented by backfilling around the 
foundation with this material. The slope can be modified 
by cutting and filling. or dwellings can be designed so 
that they conform to the natural slope of the land. 

This soil is poorly suited to local roads and streets 
because of low strength. This limitation can be 
overcome by covering or replacing the upper part of the 
soil with coarse textured base material, such as sand 
and gravel. 

The land capability classification is Ше. The 
woodland ordination symbol is 3D. 


Hu—Houghton muck, 0 to 1 percent slopes. This 
nearly level. very poorly drained soil is in depressions 
on outwash plains and moraines. It is subject to 
ponding. Most areas are irregularly shaped and range 
from 5 to 2.000 acres in size. 

Typically, the organic layers are black, very dark 
gray. or very dark brown muck more than 60 inches 
thick. In some places thin layers of brown wood 
fragments or peat are in the muck. In other places marl 
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or mineral soil material is within a depth of 51 inches. 

Included with this soil in mapping are small areas 
that are covered by water most of the year. Also 
included are small areas where as much as 24 inches 
of mineral soil material from the eroding uplands has 
accumulated on the organic material. The included soils 
make up 2 to 10 percent of mapped areas. 

Permeability is moderately slow to moderately rapid 
in the Houghton soil. Available water capacity is very 
high. The organic matter content also is very high. This 
Soil has a seasonal high water table. 

Most areas support native wetland vegetation. The 
main plants are water-tolerant trees, marsh grasses, 
cattails, sedges, reeds, redosier dogwood, and alder. A 
few areas are drained and used for specialty crops, 
Such as carrots or celery. 

This soil is generally unsuited to use as cropland 
unless drained. Many areas do not have adequate 
drainage outlets. Ponding and a short growing season 
limit crop yields and restrict the kinds of crops that can 
be grown in undrained areas. Unless the soil is drained, 
the rooting depth of most plants is limited by the 
seasonal high water table. The response of plants to 
additions of plant nutrients is limited by the wetness. 
Wetness and soft muck limit the use of farm equipment. 
Soil blowing and subsidence are hazards in drained 
areas. 

This soil is generally not suited to pasture. Organic 
Soils are easily cut by hooves of cattle; therefore, 
grazing is restricted to dry periods. 

This soil is suited to trees. Wetness during the 
planting season generally limits reforestation to natural 
regeneration. The trees generally can be harvested only 
when the soil is frozen. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Plant competition following harvest 
can be controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or for dwellings and local roads 
and streets because of ponding, low stability, and the 
hazard of frost damage. Overcoming these limitations is 
difficult. A better site should be considered for these 
uses. 

The land capability classification is Мм in undrained 
areas. The woodland ordination symbol is 3W. 


Hw—Houghton muck, ponded, 0 to 1 percent 
slopes. This nearly level, very poorly drained soil is in 
depressions on outwash plains and moraines. It is 
covered with as much as 3 feet of water throughout the 
year. Most areas are irregular or circular in shape and 
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range from 5 to 40 acres in size. 

Typically. the organic layers are black and very dark 
brown muck that is more than 60 inches thick. In some 
places thin layers of brown woody fragments or peat 
are in the muck. In other places mineral soil material is 
within a depth of 51 inches. 

Included with this soil in mapping are small areas 
that are covered with more than 3 feet of water. These 
inclusions make up 2 to 10 percent of mapped areas. 

Permeability is moderately slow to moderately rapid 
in the Houghton soil. Available water capacity is very 
high. The organic matter content also is very high. This 
soil has a seasonal high water table. 

This soil is generally not suited to cropland or any 
type of development. Artificial drainage is generally not 
feasible because of a lack of suitable outlets. Unless 
this soil is drained, the rooting depth of most plants is 
limited by the seasonal high water table. The response 
of plants to the addition of plant nutrients is limited by 
the wetness. 

This soi! provides wetland wildlife habitat and is used 
by ducks, muskrats. and nongame birds. Vegetation 
consists of cattails and sedges. 

The land capability classification is Villw. This soil is 
not assigned a woodland ordination symbol. 


Ke—Keowns silt loam, 0 to 2 percent slopes. This 
nearly level, poorly drained soil is in depressions in 
glacial lake basins. It is subject to ponding. Most areas 
are irregularly shaped and range from 5 to 50 acres in 
size. 

Typically, the surface layer is black silt loam about 13 
inches thick. The subsoil is about 16 inches thick. It is 
grayish brown and mottled. It is friable silt loam in the 
upper part and very friable very fine sandy loam іп the 
lower part. The substratum to a depth of about 60 
inches is light brawnish gray, grayish brown, and light 
gray. mottled, calcareous, stratified silt loam, very fine 
sandy loam, and sandy loam. In places the surface 
layer is very fine sandy loam. 

Included with this soil in mapping are small areas of 
Fisk, Palms, and Yahara soils. The somewhat poorly 
drained Fisk and Yahara soils are in the higher 
positions on the landscape. The very poorly drained 
Paims soils are in the lower positions on the landscape. 
Also included are small areas that have a sandy subsoil 
and substratum. Included areas make up 5 to 15 
percent of mapped areas. 

Permeability is moderate in the Keowns soil. 
Available water capacity is high. The organic matter 
content is high in the surface layer. This layer is friable, 
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but wetness restricts the time of tillage. This soil has a 
seasonal high water table. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

If drained, this soil is suited to corn. The high water 
table is the main limitation. Unless the soil is drained, 
the rooting depth of most plants is limited by the high 
water table. The response of plants to additions of plant 
nutrients is limited by the wetness. In drained areas this 
response is good. Alfalfa is subject to the winterkill 
caused by frost heaving and ice sheeting. Small grain 15 
subject to lodging because of the high organic matter 
content and wetness of the surface layer. Open ditches 
and tile drains are needed. In many areas suitable 
drainage outlets are not available. Ditchbanks are 
subject to sloughing and water erosion. If tile is 
installed, silt enters the tile lines unless a suitable filter 
covers the tile. In some areas the growing season is 
short because cold air flows into the depressions. Іп 
these areas, corn can be cut for silage or an early 
maturing variety of corn can be grown. Returning crop 
residue to the soil or regularly adding manure helps to 
maintain fertility. 

Unless drained, this soil is poorly suited to pasture. 
Grazing when the soil is too moist damages the pasture 
plants and increases the extent of compaction. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Wetness during the 
planting season often limits reforestation to hand 
planting or natural regeneration. Planting vigorous 
nursery stock reduces the seedling mortality rate. The 
trees generally can be harvested only when the soil is 
frozen. Harvesting by clear-cutting or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Plant competition following harvest can be 
controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or dwellings because of the 
ponding. Overcoming this hazard is difficult. Better sites 
should be considered for these uses. 

This soil is poorly suited to local roads and streets 
because of the ponding and frost action. These hazards 
can be overcome by adding coarse textured base 
material, such as sand and gravel, to raise the roadway 
above the ponding level. Culverts help to prevent road 
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damage by equalizing the water level on each side of 
the road. 

The land capability classification is Hw in drained 
areas. The woodland ordination symbol is 6W. 


KnB—Kewaunee loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on ridgetops and 
knolls on moraines. Most areas are irregularly shaped 
and range from 3 to 100 acres in size. 

Typically, the surface layer is dark brown loam about 
8 inches thick. The subsoil is about 24 inches thick. It is 
reddish brown and firm. It is silty clay loam in the upper 
part and clay in the lower part. The substratum to a 
depth of about 60 inches is reddish brown, calcareous 
silty clay loam. In some places the surface layer is 
sandy loam or is eroded. In other places the subsoil is 
clay loam. In some areas the substratum is loam. In 
other areas the slope is more than 6 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Manawa and Symco soils. 
These included soils are in the lower positions on the 
landscape. They make up 5 to 10 percent of mapped 
areas. 

Permeability is moderately slow or slow in the 
Kewaunee soil. Available water capacity is moderate. It 
limits the response of plants to additions of plant 
nutrients. The organic matter content is moderate in the 
surface layer. This layer is friable and can be easily 
tilled throughout a wide range of moisture content. The 
shrink-swell potential is high in the subsoil and 
moderate in the substratum. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. If the soil is 
cultivated, water erosion is a slight or moderate hazard. 
It can be controlled by chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface, contour plowing, and grassed 
waterways. In many areas terracing can reduce the 
length of slopes. Cover crops, green manure crops, 
crop residue management, a cropping system that 
includes grasses and legumes, and regular additions of 
manure increase fertility and reduce soil loss. 

This soil is suited to pasture. Overgrazing depletes 
the plant cover, increases the extent of undesirable 
species, and results in water erosion. Proper stocking 
rates and timely deferment of grazing help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush, spread manure, and achieve uniform regrowth. 
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Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. Soil-related problems in 
woodland management are seedling mortality and the 
hazard of windthrow caused by the restricted rooting 
depth. Use of wheeled equipment in planting and 
harvesting may be somewhat limited by the clayey 
texture of the subsoil. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Planting vigorous nursery stock 
reduces the seedling mortality rate. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil ts poorly suited to septic tank absorption 
fields because of the moderately slow or slow 
permeability. This limitation can be overcome by 
constructing a mound of suitable filtering material. 

This soil is poorly suited to dwellings without 
basements and is only moderately suited to dwellings 
with basements because of the shrink-swell potential. 
On sites for buildings without basements, the structural 
damage caused by shrinking and swelling can be 
prevented by adding coarse textured fill material, such 
as sand and gravel, under the foundation. On sites for 
dwellings with basements, the damage can be 
prevented by backfilling around the foundation with this 
material. 

This soil is poorly suited to local roads and streets 
because of low strength and the high shrink-swell 
potential. These limitations can be overcome by 
covering or replacing the upper part of the soil with 
coarse textured base material, such as sand and gravel. 

The land capability classification is Пе. The woodland 
ordination symbol is 4D. 


Ks—Kingsville loamy sand, 0 to 2 percent slopes. 
This nearly level, poorly drained soil is in depressions in 
glacial lake basins and on low beach ridges. It is 
subject to ponding. Most areas are elongated or 
irregular in shape and range from 3 to 100 acres in 
size. 

Typically, the surface layer is black loamy sand about 
7 inches thick. The next layer is very dark gray and pale 
brown, very friable sand about 8 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown and pale brown sand. In places the surface layer 
is muck. 

Included with this soil in mapping are small areas of 
Adrian and Meehan soils. Adrian soils are very poorly 
drained and are in the lower positions on the landscape. 
They have a surface layer of muck more than 16 inches 
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thick. Meehan soils are somewhat poorly drained and 
are in the higher positions on the landscape. Also 
included are small areas that have a layer of sandy 
loam at a depth of 25 to 45 inches and some small 
areas where the substratum has strata of loamy sand 
below a depth of 40 inches. The included soils make up 
5 to 15 percent of mapped areas. 

Permeability is rapid in the Kingsville soil. Available 
water capacity is low. The organic matter content is 
high in the surface layer. This layer is very friable. This 
soil has a seasonal high water table. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

Without controlled drainage, this soil is poorly suited 
to corn. Wetness is the main limitation. Unless the soil 
is drained, the rooting depth of most plants is limited by 
the seasonal high water table. The response of plants 
to additions of plant nutrients is limited by the wetness. 
In drained areas the soil is limited by the low available 
water capacity. Alfalfa is subject to the winterkill caused 
by ice sheeting and frost heaving. Small grain is subject 
to lodging because of the high organic matter content 
and wetness of the surface layer. Open ditches and tile 
drains are needed. In some areas adequate drainage 
outlets are not available. Ditchbanks are subject to 
sloughing and water erosion. If tile is installed, sand 
enters the tile lines unless a suitable filter covers the 
tile. In some areas the growing season is short because 
cold air flows into the depressions. In these areas corn 
can be cut for silage or an early maturing variety of corn 
can be grown. Crop yields are limited in most years by 
the low available water capacity. In drained areas soil 
blowing is a severe hazard. It сап be controlled by 
chisel plowing and other kinds of conservation tillage 
that leave all or part of the crop residue on the surface, 
field windbreaks, and vegetative row barriers. Returning 
crop residue to the soil or regularly adding manure 
increases fertility and reduces soil loss. 

Many drained areas are used for irrigated corn, snap 
beans. peas, or potatoes. Light, frequent applications of 
water are necessary because of the low available water 
capacity, the rapid permeability, and the leaching of 
plant nutrients below the root zone of most craps. 
Several light applications of fertilizer during the growing 
season Пер to keep leaching losses to a minimum. 

Unless drained. this soil is poorly suited to pasture. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
grazing help to keep the pasture in good condition. 
Clipping and mowing help to offset the effects of 
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uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Wetness during the 
planting season limits reforestation to hand planting or 
natural regeneration. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Planting of vigorous nursery stock 
reduces the seedling mortality rate. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or dwellings because of ponding, 
wetness, and a poor filtering capacity. Overcoming 
these limitations is difficult. Better sites should be 
considered for these uses. 

Because of the ponding, this soil is poorly suited to 
local roads and streets. Fill material can raise the 
roadway above the ponding level. Culverts help to 
prevent road damage by equalizing the water level on 
each side of the road. 

The land capability classification is IVw in drained 
areas. The woodland ordination symbol is 3W. 


Le—Leola loamy sand, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is in 
drainageways on outwash plains. Most areas are 
irregularly shaped and range from 3 to 200 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsoil is 
about 36 inches thick. It is mottled and very friable. It is 
yellowish brown loamy sand in the upper part, light 
brownish gray and strong brown loamy sand and sandy 
loam in the next part, and light brownish gray loamy 
sand in the lower part. The substratum to a depth of 
about 60 inches is light brownish gray and strong 
brown, mottled sand. In places the upper part of the 
subsoil has as much as 10 percent cobbles or is sand. 
In other places the sandy upper part is less than 20 
inches thick. 

Included with this soil in mapping are small areas of 
Kingsville, Meehan, and Pearl soils. Kingsville soils are 
poorly drained and are in the lower positions on the 
landscape. Meehan soils are somewhat poorly drained 
and are in positions on the landscape similar to those of 
the Leola soil. They have a subsoil that has more sand 
than that of the Leola soil. Pearl soils are moderately 
well drained and are in the slightly higher positions on 
the landscape. Also included are small areas where the 
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substratum has strata of loamy sand or sandy loam 
below a depth of 40 inches. The included soils make up 
5 to 15 percent of mapped areas. 

Permeability in the Leola soil is moderately rapid in 
the subsoil and rapid in the substratum. Available water 
capacity is low. The organic matter content is 
moderately low in the surface layer. This layer is very 
friable and can be easily tilled throughout a wide range 
of moisture content. This soil has a seasonal high water 
table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Alfalfa 
is subject to the winterkill caused by frost heaving. 
Yields are limited in most years by the low available 
water capacity. Unless the soil is drained, the rooting 
depth of most plants is limited by the seasonal high 
water table. The response of plants to additions of plant 
nutrients is limited by the wetness and the low available 
water capacity. Deep ditches are needed. Ditchbanks 
are subject to sloughing and water erosion. If tile is 
installed. sand enters the tile lines unless a suitable 
filter covers the tile. Soil blowing is a hazard during dry 
periods. Іі can be controlled by field windbreaks, cover 
crops, vegetative row barriers, and chisel plowing or 
other kinds of conservation tillage that leave all or part 
of the crop residue on the surface. Cover crops, green 
manure crops, a cropping system that includes grasses, 
crop residue management, and regular additions of 
manure increase fertility and reduce soil loss. 

Many drained areas are used for irrigated corn, snap 
beans, peas. or potatoes. Light, frequent applications of 
water are necessary because of the low available water 
capacity. rapid infiltration. and the leaching of plant 
nutrients below the root zone of shallow-rooted plants, 
Such as peas and potatoes. Deeper rooted crops, such 
as corn, can receive larger and less frequent 
applications of water. Several light applications of 
fertilizer during the growing season help to keep 
leaching losses to a minimum. 

This soil is suited to use as pasture, but the number 
of suitable forage plants is limited by the seasonal high 
water table. Overgrazing depletes the vegetative cover, 
increases the extent of undesirable species, and results 
in soil blowing. In most years yields are low because of 
the low available water capacity. Proper stocking rates 
and timely deferment of grazing help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush. spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
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productive stand of high-quality forage. 

This soil is suited to trees. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness and a poor filtering capacity. 
These limitations can be overcome by constructing a 
mound of suitable filtering material. 

Because of wetness, this soil is only moderately 
suited to dwellings without basements. This limitation 
can be overcome by raising the site elevation above the 
level of wetness. Because of the wetness, the soil is 
poorly suited to dwellings with basements. The wetness 
can be overcome by constructing the basement above 
the level of wetness or by installing tile drains around 
the foundation. A dependable outlet, such as a gravity 
outlet, is needed. 

This soil is only moderately suited to local roads and 
streets because of the wetness and frost action. 
Covering the soil with coarse textured fill material, such 
as sand and gravel, can raise the roadbed above the 
level of wetness. Draining the roadbed helps to prevent 
the damage caused by frost action. 

The land capability classification is Им. The 
woodland ordination symbol is 5A. 


MbA—Manawa silt loam, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways in glacial lake basins 
and on moraines. Most areas are irregularly shaped and 
range from 3 to 80 acres in size. 

Typically, the surface layer is black silt loam about 9 
inches thick. The subsoil is about 20 inches thick. It is 
reddish brown, mottled, and firm. It is clay in the upper 
part and silty clay in the lower part. The substratum to a 
depth of about 60 inches is reddish brown, calcareous 
silty clay loam. In some places the surface layer is loam 
ог silty clay loam or is lighter in color. In other places 
the subsoil and substratum have more sand and less 
clay. 

Included with this soil in mapping are small areas of 
Kewaunee and Poygan soils. Kewaunee soils are well 
drained and are in the higher positions on the 
landscape. Poygan soils are poorly drained and are in 
Ше lower positions on the landscape. Also included are 
small areas where the surface layer is as much as 20 
inches of sand or loamy sand. The included soils make 
up 5 to 15 percent of mapped areas. 

Permeability is slow in the Manawa soil. Available 
water capacity is moderate. The organic matter content 
is high in the surface layer. This layer is friable and can 
be easily tilled throughout a wide range of moisture 


30 


content. The shrink-swell potential is moderate in the 
subsoit and substratum. This soil has a seasonal high 
water table. 

Most areas are used as cropland. À few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Alfalfa 
is subject to the winterkill caused by frost heaving and 
ice sheeting. Unless the soil is drained, the rooting 
depth of most plants is limited by the seasonal high 
water table. The response of plants to additions of plant 
nutrients is limited by the wetness and the moderate 
available water capacity. Open ditches and tile drains 
are needed. Crop residue management, green manure 
crops, a cropping system that includes grasses and 
legumes. and regular additions of manure increase 
fertility and maintain good tilth. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Overgrazing or grazing when the soil is wet 
causes surface compaction, depletes the plant cover, 
and increases the extent of undesirable species. Proper 
stocking rates. timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush. spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. Soil-related problems in 
woodland management are equipment limitations 
caused by clay in the upper part of the soil, seedling 
mortality. and windthrow. Use of wheeled equipment in 
planting and harvesting is somewhat limited by the 
clayey texture of the subsoil. Planting vigorous nursery 
stock reduces the seedling mortality rate. Harvesting by 
clear-cutting or area-selection methods helps to prevent 
windthrow of the remaining trees. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

Because of wetness and slow permeability, this soil 
is poorly suited to septic tank absorption fields. These 
limitations can be overcome by constructing a mound of 
Suitable filtering material. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by adding fill 
material, which raises the site above the level of 
wetness. On sites for dwellings with basements, 
installing tile drains around the foundation can reduce 
the wetness. A dependable outlet, such as a gravity 
outlet, is needed. 

This soil is poorly suited to local roads and streets 
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because of frost action and low strength. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand and gravel, can overcome 
these limitations. 

The land capability classification is Им. The woodland 
ordination symbol is 3C. 


МоА--Мееһап loamy sand, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways on outwash plains. Most 
areas are irregularly shaped and range from 5 to 100 
acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsoil is 
mottled, very friable sand about 25 inches thick. It is 
yellowish brown in the upper part and pale brown sand 
in the lower part. The substratum to a depth of about 60 
inches is pale brown sand. In places the subsoil is 
loamy sand. 

Included with this soil in mapping are small areas of 
Kingsville and Pearl soils and the Plainfield soils that 
have a wet substratum. Kingsville soils are poorly 
drained and are in the lower positions on the landscape. 
Plainfield and Pear! soils are moderately well drained 
and are in the higher positions on the landscape. The 
subsoil of the Pearl soils has more clay than that of the 
Meehan soil. Also included are small areas where the 
substratum has strata of loamy sand below a depth of 
40 inches. The included soils make up 5 to 15 percent 
of mapped areas. 

Permeability is rapid in the Meehan soil. Available 
water capacity is low. The organic matter content is low 
in the surface layer. This layer is very friable and can 
be easily tilled throughout a wide range of moisture 
content. This soil has a seasonal high water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. 
Wetness is the main limitation. Deep ditches are 
needed to overcome this limitation. Unless the soil is 
drained, the rooting depth of most plants is limited by 
the seasonal high water table. The response of plants 
to additions of plant nutrients is limited by the wetness 
and the low available water capacity. Yields are limited 
in most years because of the low available water 
capacity. Alfalfa is subject to the winterkill caused by 
frost heaving. Ditchbanks are subject to sloughing and 
water erosion. If tile is installed, sand enters the tile 
lines unless a suitable filter covers the tile. Soil blowing 
is a hazard during dry periods. It can be controlled by 
field windbreaks, cover crops, vegetative row barriers, 
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and chisel plowing or other kinds of conservation tillage 
that leave а! or part of the crop residue on the surface. 
Cover сгор$. green manure сгорз, а cropping system 
that includes grasses and legumes, crop residue 
management, and regular additions of manure increase 
fertility and reduce soil loss. 

Many drained areas of this soil are used for irrigated 
corn, peas, snap beans, or potatoes. Light, frequent 
applications of water are necessary because of the low 
available water capacity, rapid permeability, and the 
leaching of nutrients below the root zone of most crops. 
Several light applications of fertilizer during the growing 
season help to keep leaching losses to a minimum. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Yields are low during dry periods because 
of the low available water capacity. Overgrazing 
depletes the vegetative cover, increases the extent of 
undesirable species, and results in soil blowing. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing. 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Planting must often be 
delayed because of low soil strength during the 
extended thaw period in spring. Harvesting by clear- 
cutting or area-selection methods helps to prevent 
windthrow of the remaining trees. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness and a poor filtering capacity. 
These limitations can be overcome by constructing a 
mound of suitable filtering material. 

Because of wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by adding fill 
material. which raises the site above the level of 
wetness. On sites for dwellings with basements, 
installing tile drains around the foundation can reduce 
the wetness. A dependable outlet, such as a gravity 
outlet. is needed. 

This soil is only moderately suited to local roads and 
streets because of wetness and frost action. These 
limitations can be overcome by adding coarse textured 
fill material. such as sand and gravel, to raise the 
rcadbed above the level of wetness and by using open 
ditches or a drainage system to lower the seasonal! high 
water table. 

The land capability classification is IVw. The 
woodland ordination symbol is 9W. 
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MrA—Morocco fine sand, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways in glacial lake basins. 
Most areas are irregularly shaped and range from 3 to 
200 acres in size. 

Typically, the surface layer is very dark gray fine 
sand about 8 inches thick. The subsoil is yellowish 
brown, very friable fine sand about 17 inches thick. It is 
mottled in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown and pale brown, 
mottled fine sand. In places the surface layer is loamy 
fine sand. 

Included with this soil in mapping are small areas of 
Fisk, Kingsville, and Nebago soils. Fisk and Nebago 
Soils are somewhat poorly drained and are in positions 
on the landscape similar to those of the Morocco soil. 
Fisk soils have silt loam in the lower part of the subsoil 
and in the substratum. Nebago soils have clay in the 
lower part of the subsoil and in the substratum. 
Kingsville soils are poorly drained and are in the lower 
positions on the landscape. Also included are small 
areas where the substratum has strata of silt below a 
depth of 40 inches. The included soils make up 5 to 15 
percent of mapped areas. 

Permeability is rapid in the Morocco soil. Available 
water capacity is low, but this soil receives seepage 
water from the finer textured surrounding soils during 
most of the year. The organic matter content is 
moderately low in the surface layer. This layer is very 
friable and can be easily tilled throughout a wide range 
of moisture content. This soil has a seasonal high water 
table. 

Most areas are undrained and are used for corn. A 
few are used as pasture or woodland. If drained, this 
Soll is suited to small grain and to grasses and legumes 
for hay. Unless the soil is drained, the rooting depth of 
most plants is limited by the seasonal high water table. 
In most years the seasonal high water table does not 
limit the planting, growing, and harvesting of corn. The 
response of plants to additions of plant nutrients is 
limited by the wetness and the low available water 
capacity. Deep ditches are needed. Ditchbanks are 
subject to sloughing and water erosion. If tile is 
installed, fine sand enters the tile lines unless a suitable 
filter covers the tile. The included Fisk and Nebago soils 
greatly increase the problems of installing drainage 
systems. Soil blowing is a hazard during dry periods. И 
can be controlled by field windbreaks, cover crops, 
vegetative row barriers, and chisel plowing or other 
kinds of conservation tillage that leave all or part of the 
crop residue on the surface. Cover crops, green manure 
Crops, a cropping system that includes grasses, crop 
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residue management, and regular additions of manure 
increase fertility and reduce soil loss. Use of irrigation 
helps to overcome the low available water capacity. 
Irrigation systems are not presently used because of 
the difficulty in locating suitable wells or aquifer ponds 
that can supply water at the needed rate. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Yields are low during dry periods because 
of the low available water capacity. Overgrazing 
depletes the vegetative cover, increases the extent of 
undesirable species, and results in soil blowing. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness and a poor filtering capacity. 
These limitations can be overcome by constructing a 
mound of suitable filtering material. 

Because of wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by adding fill 
material to raise the site above the level of wetness. On 
sites for dwellings with basements, installing tile drains 
around the foundation can reduce the wetness. A 
dependable outlet. such as a gravity outlet, is needed. 

This soil is only moderately suited to local roads and 
streets because of wetness and frost action. These 
limitations can be overcome by using coarse textured fill 
material, such as sand and gravel, to raise the roadbed 
above the level of wetness and by using open ditches 
or a drainage system to lower the seasonal high water 
table. 

The land capability classification is IVw. The 
woodland ordination symbol is 9S. 


NeA—Nebago loamy fine sand, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in drainageways in glacial lake 
basins. Most areas are irregularly shaped and range 
from 5 to 40 acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy fine sand about 9 inches thick. The subsoil 
is about 33 inches thick. It is mottled. It is brown, very 
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friable fine sand in the upper part; brown, very friable 
fine sandy loam in the next part; and reddish brown, 
firm clay in the lower part. The substratum to a depth of 
about 60 inches is reddish brown, calcareous clay. In 
places the surface layer is sand or fine sand. 

Included with this soil in mapping are small areas of 
Kewaunee, Manawa, Poygan, and Tustin soils. 
Kewaunee and Tustin soils are well drained and are in 
the higher positions on the landscape. Manawa soils 
are somewhat poorly drained and are in positions on 
the landscape similar to those of the Nebago 501. The 
surface layer and subsoil of the Manawa soils have 
more clay and less sand than those of the Nebago soil. 
Poygan soils are poorly drained and are in the lower 
positions on the landscape. Also included are small 
areas that have more than 40 inches of sandy material 
over the clayey deposits and some small areas where 
free carbonates are within a depth of 40 inches. The 
included soils make up 5 to 15 percent of mapped 
areas. 

Permeability in the Nebago soil is rapid in the sandy 
part of the subsoil and moderately slow or slow in the 
clayey part of the subsoil and in the substratum. 
Available water capacity is low. The organic matter 
content is moderately low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content. The shrink-swell 
potential is high in the clayey part of this soil. The soil 
has a seasonal high water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Yields 
are limited in most years because of the low available 
water capacity. Alfalfa is short-lived because of frost 
heaving and ice sheeting. Unless the soil is drained, the 
rooting depth of most plants is limited by the seasonal 
high water table. The response of plants to additions of 
plant nutrients is limited by the seasonal high water 
table and the low available water capacity. Open 
ditches and tile drains are needed. Soil blowing is a 
hazard during dry periods. It can be controlled by field 
windbreaks, cover crops, vegetative row barriers, and 
chisel plowing or other kinds of conservation tillage that 
leave а! or part of the crop residue on the surface. 
Cover crops, green manure crops, a cropping system 
that includes grasses and legumes, crop residue 
management, and regular additions of manure increase 
fertility and reduce soil loss. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Yields are low during dry periods because 
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of the low available water capacity. Overgrazing 
depletes the vegetative cover, increases the extent of 
undesirable species, and results in soil blowing. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness, a poor filtering capacity in 
the sandy upper part of the soil, and slow or moderately 
slow permeability in the clayey lower part. These 
limitations can be overcome by constructing a mound of 
suitable filtering material. 

Because of wetness, this soil is poorly suited to 
dwellings without basements. This limitation can be 
overcome by adding fill to raise the site above the level 
of wetness. Because of wetness and the high shrink- 
swell potential, this soil is poorly suited to dwellings with 
basements. These limitations can be overcome by 
adding fill to raise the site above the level of wetness. A 
tile drain around the foundation and a gravity or other 
dependable outlet can reduce the wetness. The shrink- 
swell potential can also be overcome by adding coarse 
textured fill material, such as sand and gravel, under 
the foundation and backfilling around the foundation 
with this material. 

This soil is only moderately suited to local roads and 
streets because of wetness and frost action. These 
limitations can be overcome by using coarse textured fill 
material, such as sand and gravel, to raise the roadbed 
above the level of wetness and by using open ditches 
or a subsurface drainage system to lower the seasonal 
high water table. 

The land capability classification is му. The 
woodland ordination symbol is 3S. 


OkB—Okee loamy sand, 2 to 6 percent slopes. 
This gently sloping, somewhat excessively drained soil 
is on ridgetops and knolls on moraines. Most areas are 
игедшапу shaped and range from 5 to 40 acres in size. 

Typically. the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil extends to a depth of 
about 60 inches. It is yellowish brown, very friable sand 
in the upper layer: brown, friable sandy loam in the next 
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layer; brown, very friable loamy sand in the next layer; 
and brown, very friable sand in the lower layer. In 
places the surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Hortonville and excessively drained 
Plainfield soils. These included soils are in positions on 
the landscape similar to those of the Okee soil. 
Hortonville soils have a subsoil that has more clay and 
less sand than that of the Okee soil. Plainfield soils are 
sandy throughout. Also included are small areas that 
have many cobbles and stones in the surface layer. The 
included soils make up 5 to 10 percent of mapped 
areas. 

Permeability is moderate or moderately rapid in the 
Okee soil. Available water capacity is low. И limits the 
response of plants to additions of plant nutrients. The 
organic matter content is moderately low in the surface 
layer. This layer is very friable and can be easily tilled 
throughout a wide range of moisture content. 

Many areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay. In most years yields are 
limited by the low available water capacity. If the soil is 
cultivated, soil blowing and water erosion are hazards. 
Chisel plowing or other kinds of conservation tillage that 
leave all or part of the crop residue on the surface, 
contour plowing, and grassed waterways help to 
prevent excessive water erosion. Field windbreaks, 
cover crops, vegetative row barriers, and conservation 
Шаде help to control soil blowing. Cover crops, green 
manure crops, crop residue management, a cropping 
system that includes grasses and legumes, and regular 
additions of manure increase fertility and reduce soi! 
loss. 

This soil is suited to pasture. In most years, however, 
yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is poorly suited to hardwoods but is suited 
to conifers. Growth of hardwoods is slow, and the trees 
are poorly formed. Although the production of 
merchantable wood is marginal, the trees are effective 
in controlling soil blowing and erosion. Plant competition 
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following harvest can be controlled by herbicides ог by 
mechanical site preparation. 

This soil is suited to septic tank absorption fields, 
dwellings, and local roads and streets. 

The land capability classification is Ills. The 
woodland ordination symbol is 2A. 


OkC—Okee loamy sand, 6 to 12 percent slopes. 
This sloping, somewhat excessively drained soil is on 
the sides of ridges and knolls on moraines. Most areas 
are irregularly shaped and range from 5 to 100 acres in 
size. 

Typically. the surface layer is black loamy sand about 
2 inches thick. The subsoil extends to a depth of about 
60 inches. In sequence downward, it is dark yellowish 
brown, very friable loamy sand; yellowish brown, very 
friable sand: brown, friable sandy loam: brown, very 
friable loamy sand; and brown, very friable sand. In 
places the surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Hortonville and excessively drained 
Plainfield soils. These included soils are in positions on 
the landscape similar to those of the Okee soil, 
Hortonville soils have a subsoil that has more clay and 
less sand than that of the Okee soil. Plainfield soils are 
sandy throughout. Also included are small areas that 
have many cobbles and stones in the surface layer. The 
included soils make up 5 to 10 percent of mapped 
areas. 

Permeability is moderate or moderately rapid in the 
Okee soil. Available water capacity is low. It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is moderately low in the surface 
layer. This layer is very friable and can be easily tilled 
throughout a wide range of moisture content. 

Most areas are used as woodland, A few are used as 
cropland or pasture. 

This soil 15 suited to corn and small grain and to 
grasses and legumes for hay. In most years yields are 
limited by the low available water capacity. If the soil is 
cultivated, soil blowing and water erosion are hazards. 
Chisel plowing or other kinds of conservation tillage that 
leave all or part of the crop residue on the surface, 
contour plowing, and grassed waterways help to 
prevent excessive soil loss. Field windbreaks, cover 
crops. vegetative row barriers, and conservation tillage 
also help to control soil blowing. Cover crops, green 
manure crops, crop residue management, a cropping 
system that includes grasses and legumes, and regular 
additions of manure increase fertility and reduce soil 
loss. 

This soil is suited to pasture. In most years, however, 
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yields are low because of the low available water 
capacity. Deep-rooted legumes, such as alfalfa, grow 
best. Overgrazing depletes the plant cover, increases 
the extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is poorly suited to hardwoods but is suited 
to conifers. Growth of hardwoods is slow, and the trees 
are poorly formed. Although the production of 
merchantable wood is marginal, the trees are effective 
in controlling soil blowing and water erosion. Plant 
competition following harvest can be controlled by 
herbicides or by mechanical site preparation. 

Because of the slope, this soil is only moderately 
suited to septic tank absorption fields, dwellings, and 
local roads and streets. This limitation can be overcome 
by cutting and filling to modify the slope. 

The land capability classification is Ше. The 
woodland ordination symbol is 2A. 


OkD—Okee loamy sand, 12 to 20 percent slopes. 
This moderately steep, somewhat excessively drained 
soil is on the sides of ridges and hills on moraines. 
Most areas are elongated and range from 5 to 40 acres 
in size. 

Typically, the surface layer is very dark brown loamy 
sand about 2 inches thick. The subsoil extends to a 
depth of about 60 inches. It is strong brown, very friable 
sand in the upper part; brown, friable sandy loam in the 
next part; and brown, very friable loamy sand in the 
lower part. In some places the surface layer is sandy 
loam. In other places the slope is less than 12 percent 
or more than 20 percent. 

Included with this soil in mapping are small areas of 
the excessively drained Plainfield soils. These soils are 
in positions on the landscape similar to those of the 
Okee soil. They are sandy throughout. Also included 
are small areas where many cobbles and stones are on 
the surface. The included soils make up 5 to 10 percent 
of mapped areas. 

Permeability is moderate or moderately rapid in the 
Okee soil. Available water capacity is low. It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is moderately low in the surface 
layer. This layer is very friable and can be easily tilled 
throughout a wide range of moisture content. 

Most areas are used as woodland. A few are used 
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for pasture. Some areas that were formerly cropped are 
now planted to trees or are idle. 

This soil is poorly suited to use as cropland. If the 
soil is cultivated, soil blowing is a hazard, water erosion 
is a severe hazard, and the use of equipment is 
severely limited because of the slope. 

This soil is suited to pasture. In most years, however, 
yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Deep-rooted legumes, such as alfalfa, 
grow best. Pasture renovation is difficult because of the 
slope. Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is poorly suited to hardwoods but is suited 
to conifers. Growth of hardwoods is slow, and the trees 
are poorly formed. Although production of merchantable 
wood is marginal, the trees are effective in controlling 
soil blowing and erosion. The main soil-related problem 
in woodland management is steepness of slope. Skid 
roads should be properly located so that they do not 
increase the susceptibility to water erosion. Planting on 
the contour helps to control erosion. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

Because of the slope, this soil is generally not 
suitable as a site for septic tank absorption fields and is 
poorly suited to dwellings and local roads and streets. 
Cutting and filling can modify the slope on sites for 
dwellings or for local roads and streets. Also, the 
dwellings can be designed so that they conform to the 
natural slope of the land. 

The land capability classification is IVe. The 
woodland ordination symbol is 2R. 


Pa—Palms muck, 0 to 1 percent slopes. This nearly 
level. very poorly drained soil is in depressions in 
glacial lake basins. It is subject to ponding. Most areas 
are elongated or irregular in shape and range from 10 
to 200 acres in size. 

Typically, the organic layer is black muck about 26 
inches thick. The substratum to a depth of about 60 
inches is gray sift loam. In some places the substratum 
is sand or clay. In other places the muck layer is more 
than 51 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Keowns and Poygan soils. These 
included soils are in the higher positions on the 
landscape. They formed in silty and loamy or silty and 
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clayey deposits. They make up 2 to 10 percent of 
mapped areas. 

Permeability in the Palms soil is moderately slow to 
moderately rapid in the muck layer and is moderate or 
moderately slow in the substratum. Available water 
capacity is very high. The organic matter content is very 
high in the muck layer. This soil has a seasonal high 
water table. 

Most areas support native vegetation. The main 
plants are water-tolerant trees, marsh grasses, cattails, 
sedges, reeds, redosier dogwood, and alder. A few 
areas are drained and used for corn or specialty crops, 
such as lettuce and carrots. 

This soil is poorly suited to use as cropland. Many 
areas do not have adequate drainage outlets. The 
hazard of ponding and a short growing season. which is 
caused by cold air flowing into depressions, limit crop 
yields and restrict the kinds of crops that can be grown. 
Wetness and the soft muck limit the use of farm 
equipment. Unless the soil is drained, the rooting depth 
of most plants is limited by the seasonal high water 
table. The response of plants to additions of plant 
nutrients is limited by the wetness. Soil blowing and 
subsidence are hazards in drained areas. 

This soil is generally not suited to pasture. Organic 
soils are easily cut by the hooves of cattle; therefore, 
grazing is restricted to dry periods. 

This soil is suited to trees. Wetness during the 
planting season generally limits reforestation to natural 
regeneration. The trees generally can be harvested only 
when the soil is frozen. Harvesting by clear-cutting or 
area-selection methods reduces windthrow of the 
remaining trees. Plant competition following harvest can 
be controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or for dwellings and local roads 
and streets because of the ponding, low stability, and 
the hazard of frost damage. Overcoming these 
limitations is difficult. A better site should be considered 
for these uses. 

The land capability classification is VIw in undrained 
areas. The woodland ordination symbol is 2W. 


PbA—Peart loamy sand, 0 to 3 percent slopes. 
This nearly level and gently sloping, moderately well 
drained soil is on flats and in slightly depressed areas 
on outwash plains and stream terraces. Most areas are 
irregularly shaped and range from 5 to 500 acres in 
size. 

Typically, the surface layer is very dark brown loamy 
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sand about 8 inches thick. The subsurface layer is 
brown sand about 28 inches thick. It is mottled in the 
lower part. The subsoil is about 8 inches thick. It is dark 
brown. mottled. and very friable. It is sandy loam in the 
upper part and loamy sand in the lower part. The 
substratum to a depth of about 60 inches is light 
brownish gray, mottled sand. In some places the upper 
part of the subsoil is loamy sand or sand. In other 
places a stratum in which the content of cobbles is as 
much as 20 percent is at a depth of about 20 inches. In 
some areas the soil is well drained. 

Included with this soil in mapping are small areas of 
Leola and Meehan soils. These included soils are 
somewhat poorly drained and are in the stightly lower 
positions on the landscape. They make up 2 to 10 
percent of mapped areas. 

Permeability in the Pearl soil is moderately rapid in 
the subsoil and is rapid in the substratum. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low or moderately low in the surface layer. This layer 
is very friable and can be easily tilled throughout a wide 
range of moisture content. This soil has a seasonal high 
water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay. Deep-rooted plants, such 
as alfalfa, are short-lived because of the seasonal high 
water table. Yields are limited in most years because of 
the low available water capacity. If the soil is cultivated, 
soil blowing is a hazard in dry periods. | can be 
controlled by field windbreaks, cover crops, vegetative 
row barriers, and chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface. Cover crops, green manure 
crops. a cropping system that includes grasses and 
legumes, crop residue management, and regular 
additions of manure increase fertility and reduce soil 
loss. 

Many areas are used for irrigated corn, snap beans, 
peas. or potatoes. Light, frequent applications of water 
are necessary because of the low available water 
capacity. rapid infiltration, and the leaching of plant 
nutrients below the root zone of shallow-rooted crops. 
such as peas and potatoes. Deeper rooted crops, such 
as corn, can receive larger and less frequent 
applications of water. Several light applications of 
fertilizer during the growing season help to keep 
leaching losses to a minimum. 

This soil is suited to pasture. In most years, however, 
yields are limited by the low available water capacity. 
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Deep-rooted legumes, such as alfalfa, are short-lived 
because of the seasonal high water table. Overgrazing 
depletes the plant cover, increases the extent of 
undesirable species, and results in soil blowing. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soif is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Piant competition can be controlled by herbicides or by 
mechanical site preparation. 

Because of wetness, this soil is poorly suited to 
septic tank absorption fields. This limitation can be 
overcome by constructing a mound of suitable filtering 
material. 

This soil is suited to dwellings without basements. 
Because of wetness, it is only moderately suited to 
dwellings with basements. The wetness can be 
corrected by installing tile drains around the foundation. 
A dependable outlet, such as a gravity outlet, is 
needed, Raising the site elevation with fill material 
above the level of wetness increases the depth to the 
water table. This soil is suited to local roads and 
streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 9A. 


Pe—Pits, gravel. These are areas from which sand 
and gravel have been removed to a depth of at least 
several feet. Most areas are irregularly shaped and 
range from 3 to 40 acres in size. 

The pits are mostly in or near areas ot the Billett, 
Boyer, or Richford soils. Typically, the material 
remaining on the bottom and side walls of most pits is 
sand and gravel, but in some places the material 
includes sandy and loamy glacial till or clayey deposits. 

Included with this unit in mapping is spoil from the 
excavated pits, which includes soil that was pushed 
from the pit area before excavation and piles of other 
discarded material. Also included are stones or 
boulders that were too large to crush. 

Sand and gravel are still excavated in some pits. 
Other pits, however, have been abandoned and are 
overgrown with weeds and brush. Some abandoned pits 
have filled with water. In reclaiming the areas, land 
shaping and the addition of suitable topsoil generally 
are required to establish a vegetative cover. 

Onsite investigation is needed to determine the 
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suitability of the pit areas for septic tank absorption 

fields, for dwellings, and for local roads and streets. 
Pits. gravel. has not been assigned a land capability 

classification or a woodland ordination symbol. 


PfA—Plainfield sand, 0 to 2 percent slopes. This 
nearly level, excessively drained soil is on flats on 
outwash plains, moraines, and stream terraces. Most 
areas are irregularly shaped and range from 10 to 200 
acres in size. 

Typically. the surface layer is dark brown sand about 
7 inches thick. The subsoil is sand about 29 inches 
thick. It is brown and very friable in the upper part. 
strong brown and very friable in the next part, and 
brown and loose in the lower part. The substratum to a 
depth of about 60 inches is yellowish brown sand. Іп 
some places it is mottled below a depth of 40 inches. Іп 
other places the surface layer is loamy sand or is 
darker. 

Included with this soil in mapping are small areas of 
Meehan and Richford soils. Meehan soils are somewhat 
poorly drained and are in the lower positions on the 
landscape. Richford soils are in positions on the 
landscape similar to those of the Plainfield soil. They 
are somewhat excessively drained. The subsoil of the 
Richford soils has more clay than that of the Plainfield 
soil. The included soils make up 2 to 10 percent of 
mapped areas. 

Permeability is rapid in the Plainfield soil. Available 
water capacity is low. И limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 

Most areas are used for irrigated crops. This soil is 
poorly suited to unirrigated crops. Yields are limited in 
most years because of the low available water capacity. 
If the soil is cultivated, soil blowing is a hazard. It can 
be controlled by cover crops. field windbreaks, 
vegetative row barriers, and chisel plowing or other 
kinds of conservation tillage that leave all or part of the 
crop residue on the surface. 

Irrigated areas are used for corn, Soybeans, peas, 
snap beans, or potatoes (fig. 5). Light, frequent 
applications of water are necessary because of the low 
available water capacity, the rapid permeability, and the 
leaching of plant nutrients below the root zone of most 
crops. Severa! light applications of fertilizer during the 
growing season help to keep leaching losses to a 
minimum. 

This soil is poorly suited to pasture. In most years, 
yields are limited by the low available water capacity. 


37 


Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
grazing help to keep the pasture in good condition. 
Deep-rooted legumes, such as alfalfa, grow best. 
Clipping and mowing help to offset the effects of 
uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is suitable as a site for dwellings 
and for юса! roads and streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 8S. 


PfB—Plainfield sand, 2 to 6 percent slopes. This 
gently sloping, excessively drained soil is on ridgetops 
and knolls on outwash plains, stream terraces, and 
moraines. Most areas are irregularly shaped and range 
from 5 to 200 acres in size. 

Typically, the surface layer is brown sand about 8 
inches thick. The subsoil is dark yellowish brown sand 
about 15 inches thick. The upper part is very friable, 
and the lower part is loose. The substratum to a depth 
of about 60 inches is yellowish brown sand. In some 
places the surface layer is loamy sand. In other places 
the substratum has thin strata of loamy sand below a 
depth of 36 inches. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Okee and Richford 
Soils. These included soils are in positions on the 
landscape similar to those of the Plainfield soil. They 
have a subsoil that has more clay than that of the 
Plainfield soil. Also included are small areas where all 
of the surface layer has been removed by soil blowing. 
The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability is rapid in the Plainfield soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 
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Figure 5.—An irrigated area of Plainfield sand, 0 to 2 percent slopes, used for potatoes. 


Most areas are used as cropland. Some areas are 
used as pasture or woodland. 

This soil is poorly suited to corn and small grain and 
to grasses and legumes for hay. Yields are limited in 
most years by the low available water capacity. If the 
soil is cultivated, soil blowing and water erosion are 
hazards. They can be controlled by field windbreaks, 
cover crops, vegetative row barriers, and chisel plowing 
or other kinds of conservation tillage that leave all or 
part of the crop residue on the surface. Cover crops, 
green manure crops, crop residue management, a 
cropping system that includes grasses and legumes, 
and regular additions of manure increase fertility and 
reduce soil loss. 

Many areas are used for irrigated corn, soybeans, 


snap beans, peas, or potatoes. Light, frequent 
applications of water are necessary because of the low 
available water capacity, the rapid permeability, and the 
leaching of plant nutrients below the root zone of most 
crops. Several light applications of fertilizer during the 
growing season help to keep leaching losses to a 
minimum, Other concerns in managing irrigated areas 
are soil blowing; the even distribution of water, fertilizer, 
and herbicides through the irrigation system; water 
erosion in the wheel tracks; and loss of organic matter. 
This soil is poorly suited to pasture. In most years 
yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
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grazing help to keep the pasture in good condition. 
Deep-rooted legumes. such as alfalfa, grow best. 
Clipping and mowing help to offset the effects of 
uneven grazing. control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is suitable as a site for dwellings 
and for local roads and streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 8$. 


PfC—Plainfield sand, 6 to 12 percent slopes. This 
sloping. excessively drained soil is on the sides of 
ridges and knolls on outwash plains, stream terraces, 
and moraines. Most areas are irregularly shaped and 
range from 5 to 200 acres in size. 

Typically, the surface layer is brown sand about 8 
inches thick. The subsoil is dark yellowish brown sand 
about 12 inches thick. The upper part is very friable, 
and the lower part is loose. The substratum to a depth 
of about 60 inches is yellowish brown and light 
yellowish brown sand. In some places the surface layer 
is loamy sand. In other places the substratum has thin 
strata of loamy sand below a depth of 36 inches. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Okee and Richford 
Soils. These included soils are in positions on the 
landscape similar to those of the Plainfield soil. They 
have a subsoil that has more clay than that of the 
Plainfield soil. Also included are small areas where all 
of the surface layer has been removed by soil blowing. 
The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability is rapid in the Plainfield soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 

Many areas previously cleared for use as cropland 
have been planted to pines or are idie. Some areas are 
used as pasture or woodland. This soil is generally not 
suited to corn or other row crops because of a high 
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susceptibility to soil blowing and water erosion. 

This soil is poorly suited to grasses and legumes for 
hay. If the soil is properly managed, a cover of pasture 
plants can help to contro! soil blowing and water 
erosion. Overgrazing depletes the plant cover and 
results in soil blowing and water erosion. In most years 
yields are limited by the low available water capacity. 
Deep-rooted legumes, such as alfalfa, grow best. 
Clipping and mowing help to offset the effects of 
uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is only moderately suitable as a 
site for dwellings and local roads and streets because 
of the slope. The slope can be modified by cutting and 
filling. Dwellings can be designed so that they conform 
to the natura! slope of the land. 

The land capability classification is Vis. The 
woodland ordination symbol is BS. 


PfD—Plainfield sand, 12 to 30 percent slopes. This 
moderately steep and steep, excessively drained soil is 
on the sides of ridges and hills on outwash plains and 
moraines. Most areas are irregular or elongated in 
shape and range from 5 to 40 acres in size. 

Typically, the surface layer is dark brown sand about 
4 inches thick. The subsoil is strong brown sand about 
15 inches thick. It is very friable in the upper part and 
loose in the lower part. The substratum to a depth of 
about 60 inches is light yellowish brown sand. In some 
places the surface layer is loamy sand. In other places 
the substratum has thin strata of loamy sand below a 
depth of 36 inches. In places the slope is less than 12 
percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Okee and Richford 
soils. These included soils are in positions on the 
landscape similar to those of the Plainfield soil. They 
have a subsoil that has more clay than that of the 
Plainfield soil. Also included are some small areas 
where all of the surface layer has been removed by soil 
blowing. The included soils make up 5 to 15 percent of 
mapped areas. 
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Permeability is rapid in the Plainfield soil. Available 
water capacity is low. И limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 

Most areas are used as woodland. The soil is 
generally not suited to cropland or pasture because of 
the hazards of soil blowing and water erosion and the 
low available water capacity. Also, operating machinery 
is very difficult because of the slope. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer and the slope. Planting trees on the contour helps 
to contro! water erosion. Skid roads should be properly 
located so that they do not increase the susceptibility to 
water erosion. Planting vigorous nursery stock reduces 
the seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Because of the slope and a poor filtering capacity, 
this soil is generally not suitable as a site for septic tank 
absorption fields. Because of the slope, it is poorly 
suited to dwellings and local roads and streets. Where it 
is less than about 20 percent, the slope can be modified 
by cutting and filling. Dwellings can be designed so that 
they conform to the natural slope of the land. 

The land capability classification is Vils. The 
woodland ordination symbol is 8R. 


PIB—Plainfield sand, loamy substratum, 2 to 6 
percent slopes. This gently sloping, excessively 
drained soil is on ridgetops and knolls on moraines. 
Most areas are irregularly shaped and range from 5 to 
40 acres in size. 

Typically, the surface layer is dark brown sand about 
7 inches thick. The subsoil is strong brown sand about 
13 inches thick. It is very friable in the upper part and 
loose in the lower part. The upper 32 inches of the 
substratum is strong brown and yellowish brown sand. 
The lower part to a depth of about 60 inches is reddish 
brown loam. In some places the lower part of the 
substratum has strata of silt loam and very fine sandy 
loam ог is sand. In other places the slope is less than 2 
percent, 

Included with this soil in mapping are small areas of 
the well drained Hortonville soils. These soils are in 
positions on the landscape similar to those of the 
Plainfield soil. The subsoil and upper part of the 
substratum in the Hortonville soils have more clay and 
less sand than those of the Plainfield soil. Also included 
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are small areas where the loamy substratum of the 
Plainfield soil is mottled and some small areas where all 
of the surface layer has been removed by soil blowing. 
The included soils make up 5 to 10 percent of mapped 
areas. 

Permeability in the Plainfield soil is rapid in the 
subsoil and upper part of the substratum and is 
moderate in the lower part of the substratum. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is poorly suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. It is 
suited to deep-rooted crops, such as alfalfa. Yields are 
limited in most years by the low available water 
capacity. If cultivated crops are grown, soil blowing is a 
hazard. !t can be controlled by field windbreaks, cover 
crops. vegetative row barriers, and chisel plowing or 
other kinds of conservation tillage that leave all or part 
of the crop residue on the surface. Cover crops, green 
manure crops, crop residue management, a cropping 
system that includes grasses and legumes, and regular 
additions of manure increase fertility and reduce soil 
loss. Irrigation systems can be used to overcome the 
low available water capacity, but they are not generally 
installed because of the difficulty in locating suitable 
wells or aquifer ponds. 

This soil is poorly suited to pasture. In most years 
yields are limited by the low available water capacity. 
Deep-rooted legumes, such as alfalfa, grow best. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
grazing help to keep the pasture in good condition. 
Clipping and mowing help to offset the effects of 
uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical! site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute the ground water because of the rapid 
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permeability in the subsoil and upper part of the 
substratum. The soil is suitable as a site for dwellings 
and for local roads and streets. 

The land capability classification is IVs. Тһе 
woodland ordination symbol is 88. 


PmA—Plainfield sand, wet substratum, 0 to 3 
percent slopes. This nearly level and gently sloping, 
moderately well drained soil is on flats and in slightly 
depressed areas on outwash plains, stream terraces, 
and moraines. Most areas are irregular or elongated in 
shape and range from 5 to 80 acres in size. 

Typically, the surface layer is dark brown sand about 
7 inches thick. The subsoil is strong brown sand about 
14 inches thick. It is very friable in the upper part and 
loose in the lower part. The upper 32 inches of the 
substratum is brownish yellow sand. The lower part to a 
depth of about 60 inches is brownish yellow and light 
gray, mottled sand. In some places the surface layer is 
loamy sand. In other places the substratum has thin 
strata of loamy sand or sandy loam below a depth of 40 
inches. In some areas the soil does not have mottles in 
the lower part of the substratum, and in others it has a 
thin layer of sandy loam in the subsoil. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Morocco soils. These soils 
are in the lower positions on the landscape. Also 
included are small areas of soils that formed in deposits 
of fine sand. The subsoil and substratum of these soils 
have a slightly higher reaction than those of the 
Plainfield soil. The included soils make up 2 to 10 
percent of mapped areas. 

Permeability is rapid in the Plainfield soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is low in the surface layer. This layer is very friable and 
can be easily tilled throughout a wide range of moisture 
content. This soil has a seasonal high water table. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

Because of the low available water capacity, this soil 
is poorly suited to corn, soybeans, and small grain and 
to grasses and legumes for hay. Yields are limited in 
most years because of the low available water capacity. 
Deep-rooted plants, such as alfalfa, are short-lived 
because of a the seasonal high water table. If the soil is 
cultivated, soil blowing is a hazard. It can be controlled 
by field windbreaks, cover crops, vegetative row 
barriers, and chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface. Cover crops, green manure 
crops, a cropping system that includes grasses and 


41 


legumes, crop residue management, and regular 
additions of manure increase fertility. 

Many areas are used for irrigated corn, snap beans, 
peas, or potatoes. Light, frequent applications of water 
are necessary because of the low available water 
capacity, the rapid permeability, and the leaching of 
plant nutrients below the root zone of most crops. 
Several light applications of fertilizer during the growing 
season help to keep leaching losses to a minimum. 

This soil is poorly suited to pasture. In most years 
yields are limited by the low available water capacity. 
Deep-rooted legumes, such as alfalfa, are short-lived 
because of the seasonal high water table. Overgrazing 
depletes the plant cover, increases the extent of 
undesirable species, and results in soil blowing. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
contro! weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Planting vigorous nursery stock reduces the 
seedling mortality rate. Plant competition following 
harvest can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it may pollute ground water because of the rapid 
permeability and the seasonal high water table. These 
limitations can be overcome by constructing a mound of 
suitable filtering material. 

This soil is Suitable as a site for dwellings without 
basements. Because of wetness, it is only moderately 
suited to dwellings with basements. The wetness can 
be overcome by installing tile drains around the 
foundation. A dependable outlet, such as a gravity 
outlet, is needed. Fill material can be used to raise the 
site elevation above the level of wetness. This soil is 
suited to local roads and streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 8S. 


Pt—Poy clay, 0 to 2 percent slopes. This nearly 
level, poorly drained soil is in depressions in glacial lake 
basins. It is subject to ponding. Most areas аге 
irregularly shaped and range from 5 to 80 acres in size. 

Typically, the surface layer is black clay about 12 
inches thick. The subsoil is mottled, firm clay about 17 
inches thick. It is gray and grayish brown in the upper 
part and reddish brown in the lower part. The 
substratum to a depth of about 60 inches is pale brown 
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and light brownish gray, сасагеоиз sand. In places the 
surface layer is muck. 

Included with this soil in mapping are small areas of 
Kingsville, Willette, and Zittau soils. Kingsville soils are 
poorly drained and are in positions on the landscape 
similar to those of the Poy soil. They are sandy 
throughout. Willette soils are very роопу drained and 
are in the lower positions on the landscape. They 
formed in 16 to 51 inches of muck. Zittau soils are 
somewhat poorly drained and are in the higher positions 
on the landscape. The included soils make up 5 to 15 
percent of mapped areas. 

Permeability in the Poy soil is slow in the subsoil and 
rapid in the substratum. Available water capacity is low. 
The organic matter content is high in the surface layer. 
This surface layer is firm апа clayey. Clods form if the 
soil is tilled when it is too moist. The shrink-swell 
potential is high in the subsoil. This soil has a seasonal 
high water table. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

И drained, this soil is suited to corn. Alfalfa 15 subject 
to the winterkill caused by frost heaving and ice 
sheeting. Small grain is subject to lodging because of 
the high organic matter content and wetness of the 
surface layer. Unless the soil is drained, the rooting 
depth of most plants is limited by the seasonal high 
water table. The response of plants to additions of plant 
nutrients is limited by the wetness or, in drained areas, 
by the low available water capacity. Open ditches and 
tile drains are needed. In some areas adequate 
drainage outlets are not available. Ditchbanks are 
subject to sloughing and water erosion. If tile is 
installed, sand enters the tile lines unless a suitable 
fitter covers the tile. In some areas the growing season 
is short because cold air flows into the depressions. In 
these areas corn can be cut for silage or an early 
maturing variety can be grown. Returning crop residue 
to the soil or regularly adding manure helps to maintain 
fertility, increases the rate of water infiltration, and 
improves tilth. 

Unless drained, this soil is poorly suited to pasture. 
Grazing when the soil is too moist damages the pasture 
plants and increases the extent of compaction. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Wetness during the 
planting season limits reforestation to hand planting or 
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natural regeneration. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Planting vigorous nursery stock 
reduces the seedling mortality rate. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or dwellings because of the 
ponding, the slow permeability in the subsoil, the rapid 
permeability in the substratum, and the high shrink- 
swell potential. Overcoming these limitations is difficult. 
A better site should be considered for these uses. 

This soil is poorly suited to local roads and streets 
because of the ponding, low strength, and the high 
shrink-swell potential. These limitations can be 
overcome by adding coarse textured base material, 
such as sand and gravel, to raise the roadway above 
the ponding level. Culverts help to prevent road damage 
by equalizing the water level on each side of the road. 

The land capability classification is Им in undrained 
areas, The woodland ordination symbol is 4W. 


Py—Poygan silty clay loam, 0 to 2 percent slopes. 
This nearly level, poorly drained soil is in depressions in 
glacial lake basins and on moraines. It is subject to 
ponding. Most areas are elongated or irregular in shape 
and range from 5 to 200 acres in size. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsoil is about 21 inches 
thick. It is mottled and firm. It is gray silty clay in the 
upper part, gray clay in the next part, and grayish brown 
clay in the lower part. The substratum to a depth of 
about 60 inches is reddish brown, mottled, calcareous 
clay. In some places the surface layer is muck, and in 
other places the substratum is sand. 

Included with this soil in mapping are small areas of 
Manawa, Willette, and Zittau soils. Manawa and Zittau 
soils are somewhat poorly drained and are in the higher 
positions on the landscape. Zittau soils are underlain by 
sand. Willette soils are very poorly drained and are in 
the lower positions on the landscape. They formed in 16 
to 51 inches of muck. The included soils make up 2 to 
10 percent of mapped areas. 

Permeability is slow in the Poygan soil. Available 
water capacity is moderate. The organic matter content 
is high in the surface layer. This layer is friable, but 
wetness restricts the time of tillage. Also, the content of 
clay is high enough for clods to form if the soil is tilled 
when it is too moist. The shrink-swell potential is high in 
the subsoil and substratum. This soil has a seasonal 
high water table. 
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Most areas are used as cropland. Some are used as 
pasture or woodland. 

If drained. this soil is suited to corn. Alfalfa is short- 
lived because of frost heaving and ice sheeting. Small 
grain is subject to lodging because of the high organic 
matter content and wetness of the surface layer. Unless 
the soil is drained, the rooting depth of most plants is 
limited by the seasonal high water table. The response 
of plants to additions of plant nutrients is limited by the 
wetness and the moderate available water capacity. 
Open ditches and tile drains are needed. In some areas 
adequate drainage outlets are not available. in other 
areas the growing season is short because cold air 
flows into the depressions. In these areas corn can be 
cut for silage or an early maturing variety of corn can be 
grown. Returning crop residue to the soil or regularly 
adding manure helps to maintain fertility, increases the 
rate of water infiltration, and improves tilth. 

Unless drained, this soil is poorly suited to pasture. 
Grazing when the soil is too moist damages the pasture 
plants and increases the extent of compaction. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. Wetness during the 
planting season limits reforestation to hand planting or 
natural regeneration. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Planting vigorous nursery stock 
reduces the seedling mortality rate. Plant competition 
following harvest can be controlled by herbicides or by 
mechanical site preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields or dwellings because of the 
ponding, the slow permeability, and the high shrink- 
swell potential. Overcoming these limitations is difficult. 
A better site should be considered for these uses. 

This soil is poorly suited to local roads and streets 
because of the ponding, low strength, and the high 
shrink-swell potential. These limitations can be 
overcome by adding coarse textured base material, 
such as sand and gravel, to raise the roadway above 
the ponding level. Culverts help to prevent road damage 
by equalizing the water level on each side of the road. 

The land capability classification is Им in undrained 
areas. The woodland ordination symbol is 4W. 


RfA—Richford loamy sand, 0 to 2 percent slopes. 
This nearly level, somewhat excessively drained soil is 
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on flats on stream terraces and outwash plains. Most 
areas are irregularly shaped and range from 3 to 200 
acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsurface 
layer is dark yellowish brown sand about 18 inches 
thick. The subsoil is about 23 inches thick. It is dark 
brown. It is friable sandy loam in the upper part and 
very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown sand. In some places the surface layer is darker. 
In other places the lower part of the subsoil has 
mottles. In some areas a thin layer in which the content 
of cobbles is as much as 50 percent is at a depth of 
about 20 inches. In other areas depth to the substratum 
is less than 30 inches. 

Included with this scil in mapping are small areas of 
the well drained Billett soils and the excessively drained 
Plainfield and Sparta soils. These included soils are in 
positions on the landscape similar to those of the 
Richford soil. Billett soils have a surface layer that is 
darker colored than that of the Richford soil. Also, they 
have more clay and less sand in the subsoil. Plainfield 
and Sparta soils are sandy throughout. Sparta soils 
have a dark colored surface layer that is thicker than 
that of the Richford soil. The included soils make up 2 
to 10 percent of mapped areas. 

Permeability in the Richford soil is moderately rapid 
and rapid in the upper part and is rapid in the lower 
part. Available water capacity is low. It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. Yields are limited 
in most years because of the low available water 
capacity. If the soil is cultivated, 501 blowing is a 
hazard. It can be controlled by cover crops, field 
windbreaks, vegetative row barriers, and chisel plowing 
or other kinds of conservation tillage that leave all or 
part of the crop residue on the surface. 

Many areas are used for irrigated corn, soybeans, 
peas, snap beans, or potatoes. Light, frequent 
applications of water are necessary because of the low 
available water capacity, the moderately rapid 
permeability, and the leaching of plant nutrients below 
the root zone of shallow-rooted plants, such as peas 
and potatoes. Deep-rooted crops, such as corn, can 
receive larger and less frequent applications of water. 
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Several tight applications of fertilizer during the growing 
season help to keep leaching losses to а minimum. 


This soil is Suited to pasture. In most years, however, 


yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
grazing help to keep the pasture in good condition. 
Deep-rooted legumes, such as alfalfa, grow best. 
Clipping and mowing help to offset the effects of 
uneven grazing, control weeds and brush, spread 
manure. and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability in the substratum. The soil is suitable as a 
site for dwellings and for local roads and streets. 

The land capability classification is Ills. The 
woodland ordination symbol is 4A. 


RfB—Richford loamy sand, 2 to 6 percent slopes. 
This gently sloping. somewhat excessively drained soil 
is on ridgetops and knolls on stream terraces and 
outwash plains. Most areas are irregularly shaped and 
range from 3 to 200 acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsurface 
layer is dark yellowish brown sand about 16 inches 
thick. The subsoil is about 24 inches thick. It is dark 
brown. It is friable sandy loam in the upper part and 
very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown sand. In some places a thin layer in which the 
content of cobbles is as much as 50 percent is at a 
depth of about 20 inches. In other places the 
subsurface layer is thinner and the subsoil contains 
slightly more clay. In some areas depth to the 
substratum is less than 30 inches. 

Included with this soil in mapping are small areas of 
Coloma and Plainfield soils. These included soils are in 
positions on the landscape similar to those of the 
Richford soil. They are excessively drained and sandy 
throughout. They make up 2 to 10 percent of mapped 
areas. 

Permeability of the Richford soil is moderately rapid 
and rapid in the upper part and is rapid in the lower 
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part. Available water capacity is low. It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content, 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and smail grain 
and to grasses and legumes for hay. Yields are limited 
in most years by the low available water capacity. If the 
Soil is cultivated, soil blowing and water erosion are 
hazards. Cover crops, field windbreaks, vegetative row 
barriers, and chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface help to control soil blowing. 
Contour plowing and grassed waterways help to control 
water erosion. Cover crops, green manure crops, crop 
residue management, a cropping system that includes 
grasses and legumes, and regular additions of manure 
increase fertility and reduce soil loss. 

Many areas are used for irrigated corn, soybeans, 
peas, snap beans, or potatoes. Light, frequent 
applications of water are necessary because of the low 
available water capacity, the moderately rapid 
permeability, and the leaching of plant nutrients below 
the root zone of shallow-rooted crops, such as peas 
and potatoes. Deep-rooted crops, such as corn, can 
receive larger and less frequent applications of water. 
Several light applications of fertilizer during the growing 
season help to keep leaching losses to a minimum. 
Other concerns in managing irrigated areas are soil 
blowing; the even distribution of water, fertilizer, and 
herbicides through the irrigation system; water erosion 
in the wheel tracks; and loss of organic matter. 

This soil is suited to pasture. In most years, however, 
yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing and water erosion. Deep-rooted legumes, such 
as alfalfa, grow best. Proper stocking rates and timely 
deferment of grazing help keep the pasture in good 
condition. Clipping and mowing help to offset the effects 
of uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
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but it can pollute ground water because of the rapid 
permeability in the substratum. The soil is suitable as a 
site for dwellings and for local roads and streets. 

The land capability classification is Ills. The 
woodland ordination symbol is 4A. 


RfC—Richford loamy sand, 6 to 12 percent slopes. 
This sloping. somewhat excessively drained soil is on 
the sides of ridges and knolls, on stream terraces, and 
on outwash plains. Most areas are irregularly shaped 
and range from 3 to 100 acres in size. 

Typically. the surface layer is very dark grayish 
brown loamy sand about 8 inches thick. The subsurface 
layer is dark yellowish brown loamy sand about 18 
inches thick. The subsoil is about 21 inches thick. It is 
dark brown. It is friable sandy loam in the upper part 
and very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown sand. In some places a thin layer in which the 
content of cobbles is as much as 50 percent is at a 
depth of about 20 inches. In other places the subsoil 
contains slightly more clay. In some areas the depth to 
the substratum is less than 30 inches. 

Included with this soil in mapping are small areas of 
the excessively drained Coloma and Plainfield soils. 
These included soils are in positions on the landscape 
similar to those of the Richford soil. They are sandy 
throughout. They make up 2 to 10 percent of mapped 
areas. 

Permeability in the Richford soil is moderately rapid 
and rapid in the upper part and is rapid in the lower 
part. Available water capacity is low, It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. Yields are limited 
in most years by the low available water capacity. The 
Soil is poorly suited to irrigation because of the runoff 
rate and the hazard of water erosion. If cultivated crops 
are grown, soil blowing and water erosion are hazards. 
Cover crops, field windbreaks, vegetative row barriers, 
and chisel plowing or other kinds of conservation tillage 
that leave all or part of the crop residue on the surface 
help to control soil blowing. Contour plowing and 
grassed waterways help to control water erosion. 
Cover crops. green manure crops, crop residue 
management, cropping systems that include grasses 
and legumes. and regular additions of manure 
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increase fertility and reduce soil loss. 

This soil is suited to pasture. In most years, however, 
yieids are limited by the low available water capacity. 
Deep-rooted legumes, such as alfalfa, grow best. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Clipping and mowing help to offset the 
effects of uneven grazing, control weeds and brush, 
spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability in the substratum. Because of the slope, 
the soil is only moderately suited to dwellings and local 
roads and streets. The slope can be modified by cutting 
and filling. Also, dwellings can be designed so that they 
conform to the natural slope of the land. 

The land capability classification is Ше. The 
woodland ordination symbol is 4A. 


RfD—Richford loamy sand, 12 to 20 percent 
slopes. This moderately steep, somewhat excessively 
drained soil is on the sides of ridges and hills on stream 
terraces. Most areas are elongated and range from 5 to 
30 acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 4 inches thick. The subsurface 
layer is dark yellowish brown sand about 18 inches 
thick. The subsoil is about 27 inches thick. It is dark 
brown. It is friable sandy loam in the upper part and 
very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown sand. In some places a thin layer in which the 
content of cobbles is as much as 50 percent is at a 
depth of about 20 inches. In other places depth to the 
substratum is less than 30 inches. 

Included with this soil in mapping are small areas of 
the excessively drained Coloma and Plainfield soils. 
These included soils are in positions on the landscape 
similar to those of the Richford soil. They are sandy 
throughout. They make up 2 to 10 percent of mapped 
areas. 

Permeability in the Richford soil is moderately rapid 
and rapid in the upper part and is rapid in the lower 
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part. Available water capacity is low. It limits the 
response of plants to additions of plant nutrients. The 
organic matter content is low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content. 

Most areas are used as woodland. Many areas of 
former cropland have been planted to pines for 
Christmas trees, pulpwood, poles, and sawtimber. 
Some areas are used for pasture. This soil is generally 
not used as cropland. In cultivated areas soil blowing is 
a hazard, the hazard of water erosion is severe, and the 
equipment limitation is severe because of the slope. 

This soil is suited to pasture. In most years, however, 
yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing and water erosion. Proper stocking rates and 
timely deferment of grazing help to keep the pasture in 
good condition. Deep-rooted legumes, such as alfalfa, 
grow best. Pasture renovation is difficult because of the 
slope. Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The main soil-related 
problem in woodland management is steepness of 
slope. Planting on the contour helps to control water 
erosion. Skid roads should be properly located so that 
they do not increase the susceptibility to water erosion. 
Plant competition following harvest can be controlled by 
herbicides or by mechanical site preparation. 

Because of the slope, this soil is generally not 
suitable as a site for septic tank absorption fields. It is 
poorly suited to dwellings and local roads and streets. 
Cutting and filing can modify the slope on sites for 
dwellings and local roads and streets. Dwellings can 
also be designed so that they conform to the natural 
slope of the land. 

The land capability classification is IVe. The 
woodland ordination symbol is 4R. 


SaB—Salter very fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, moderately well drained soil 
is on ridgetops and knolls in glacial lake basins. Most 
areas are irregularly shaped and range from 5 to 40 
acres in size. 

Typically, the surface layer is very dark grayish 
brown very fine sandy loam about 7 inches thick. The 
next layer is yellowish brown loam about 6 inches thick. 
The subsoil is about 23 inches thick. It is brown and 
very friable. It is loam in the upper part and fine sandy 
loam in the lower part. The upper 6 inches of the 
substratum is brown silt loam. The lower part to a depth 


Soil Survey 


of about 60 inches is brown, mottled, stratified very fine 
sandy loam and silt loam. In places the surface layer is 
fine sandy loam or silt loam. 

Included with this soil in mapping are small areas of 
Fisk, Tustin, and Yahara soils. Fisk and Yahara soils 
are somewhat poorly drained and are in the lower 
positions on the landscape. Tustin soils are well drained 
and are in positions on the landscape similar to those of 
the Salter soil. They are sandy in the upper part of the 
subsoil and clayey in the lower part of the subsoil and 
in the substratum. Also included are small areas that do 
not have mottles in the lower part of the substratum. 
The included soils make up 5 to 15 percent of mapped 
areas. 

Permeability is moderate in the Salter soil. Available 
water capacity is high. The organic matter content is 
moderate in the surface layer. This layer is very friable 
and can be easily tilled throughout a wide range of 
moisture content. This soil has a seasonal high water 
table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. Alfalfa is short- 
lived because of the seasonal high water table. Plants 
respond well to additions of plant nutrients. If the soil is 
cultivated, water erosion is a slight or moderate hazard. 
It can be controlled by chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface, by contour plowing, and by 
grassed waterways. Cover crops, green manure crops, 
crop residue management, a cropping system that 
includes grasses and legumes, and regular additions of 
manure increase fertility and reduce soil loss. 

This soil is suited to pasture, but deep-rooted 
legumes, such as alfalfa, are short-lived because of the 
seasonal high water table. Overgrazing depletes the 
plant cover, increases the extent of undesirable 
Species, and results in water erosion. Proper stocking 
rates and timely deferment of grazing help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush, spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
The competing vegetation can be controlled by 
herbicides or by mechanical site preparation. 

Because of wetness, this soil is poorly suited to 
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septic tank absorption fields. This limitation can be 
overcome by constructing a mound of suitable filtering 
material. 

This soil is suitable as a site for dwellings without 
basements. Because of wetness, it is only moderately 
suited to dwellings with basements. This limitation can 
be overcome by adding fill material to raise the site 
above the level of wetness. Installing tile drains around 
the foundation can reduce the wetness. A dependable 
outlet. such as a gravity outlet, is needed. 

Because of frost action, this soil is only moderately 
suited to local roads and streets. Covering the upper 
part of the soil with coarse textured base material, such 
as sand and gravel, can help to prevent the damage 
caused by frost action. 

The land capability classification is Пе. The woodland 
ordination symbol is 4A. 


Sp—Sparta loamy sand, 0 to 2 percent slopes. This 
nearly level, excessively drained soil is on flats on 
outwash plains. Most areas are irregularly shaped and 
range from 5 to 200 acres in size. 

Typically. the surface layer is black loamy sand about 
12 inches thick. The subsurface layer is very dark 
grayish brown loamy sand about 6 inches thick. The 
subsoil 15 dark yellowish brown, very friable sand about 
9 inches thick. The substratum to a depth of about 60 
inches is dark yellowish brown and light yellowish 
brown sand. In some places the subsoil is loamy sand. 
In other places a thin stratum in which the content of 
cobbles is as much as 50 percent is at a depth of about 
18 inches. 

Included with this soil in mapping are small areas of 
the excessively drained Plainfield and somewhat 
excessively drained Richford soils. These included soils 
are in positions on the landscape similar to those of the 
Sparta soil. Plainfield soils have a surface layer that is 
lighter colored than that of the Sparta soil. The subsoil 
of the Richford soils has more clay and less sand than 
that of the Sparta soil. The included soils make up 2 to 
10 percent of mapped areas. 

Permeability is rapid in the Sparta soil. Available 
water capacity is low. It limits the response of plants to 
additions of plant nutrients. The organic matter content 
is moderately low in the surface layer. This layer is very 
friable and can be easily tilled throughout a wide range 
of moisture content. 

Most areas are used as irrigated cropland. This soil 
is poorly suited to unirrigated crops. Yields are limited in 
most years by the low available water capacity. If the 
soil is cultivated, soil blowing is a hazard. It can be 
controlled by cover crops, field windbreaks, vegetative 
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row barriers, and chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface. 

Irrigated areas are used for corn, soybeans, peas, 
snap beans, or potatoes. Light, frequent applications of 
water are necessary because of the low available water 
capacity, the rapid permeability, and the leaching of 
plant nutrients below the root zone of most crops. 
Several light applications of fertilizer during the growing 
season help to keep leaching losses to a minimum. 

This soil is poorly suited to pasture. In most years 
yields are limited by the low available water capacity. 
Overgrazing depletes the plant cover, increases the 
extent of undesirable species, and results in soil 
blowing. Proper stocking rates and timely deferment of 
grazing help to keep the pasture in good condition. 
Deep-rooted legumes, such as alfalfa, grow best. 
Clipping and mowing help to offset the effects of 
uneven grazing, control weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. Planting with wheeled 
equipment is somewhat limited by the sandy surface 
layer. Plant competition following harvest can be 
controlled by herbicides ог by mechanical site 
preparation. 

Septic tank effluent drains satisfactorily in this soil, 
but it can pollute ground water because of the rapid 
permeability. The soil is suitable as a site for dwellings 
and for local roads and streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 6S. 


SwA—Symco loamy fine sand, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in drainageways on moraines. 
Most areas are irregular or elongated in shape and 
range from 3 to 50 acres in size. 

Typically, the surface layer is very dark brown loamy 
fine sand about 9 inches thick. The subsurface layer is 
about 8 inches thick. It is mottled. It is brown loamy fine 
sand in the upper part and pale brown sandy loam in 
the lower part. The subsoil is about 13 inches thick. It is 
reddish brown, mottled, and friable. It is clay loam in the 
upper part and loam in the lower part. The substratum 
to a depth of about 60 inches is reddish brown, mottled, 
calcareous loam. In places the surface layer and the 
subsurface layer are silt loam. 

Included with this soil in mapping are small areas of 
Hortonville and Nebago soils and the Plainfield soils 
that have a loamy substratum. Hortonville soils are well 
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drained and are in the higher positions on the 
landscape. Мебадо soils are somewhat роопу drained 
and are in positions on the landscape similar to those of 
the Symco soil. They are sandy in the upper part of the 
subsoil and clayey in the lower part of the subsoil and 
in the substratum. The Plainfield soils are excessively 
drained and are in the higher positions on the 
landscape. The included soils make up 5 to 15 percent 
of mapped areas. 

Permeability is moderately slow in the Symco soil. 
Available water capacity is high. The organic matter 
content is moderately low in the surface layer. This 
layer is very friable and can be easily tilled throughout a 
wide range of moisture content. The shrink-swell 
potential is moderate in the subsoil. This soil has a 
seasonal high water table. 

Most areas are used as cropland. À few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Alfalfa 
is short-lived because of frost heaving and ice sheeting. 
Unless the soil is drained, the rooting depth of most 
plants is limited by the seasonal high water table. The 
response of plants to additions of plant nutrients is 
limited by the wetness, unless the soil is drained. Open 
ditches and tile drains are needed. If the soil is 
cultivated, soil blowing is a hazard during dry periods. It 
can be controlled by field borders, field windbreaks, 
cover crops, vegetative row barriers, and chisel plowing 
or other kinds of conservation tillage that leave all or 
part of the crop residue on the surface. Cover crops, 
green manure crops, a cropping system that includes 
grasses and legumes, crop residue management, and 
regular addition of manure increase fertility and reduce 
soil loss. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Overgrazing depletes the plant cover, 
increases the extent of undesirable species, and results 
in soil blowing. Proper stocking rates and timely 
deferment of grazing help to keep the pasture in good 
condition. Clipping and mowing help to offset the effects 
of uneven grazing, contro! weeds and brush, spread 
manure, and achieve uniform regrowth. Topdressing 
with fertilizer helps to maintain a productive stand of 
high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides and 
by mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
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fields because of wetness and moderately slow 
permeability. These limitations can be overcome by 
constructing a mound of suitable filtering material. 

Because of wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by adding fill 
material to raise the site above the level of wetness. On 
sites for dwellings with basements, installing tile drains 
around the foundation can reduce the wetness. A 
dependable outlet, such as a gravity outlet, is needed. 

This soil is poorly suited to local roads and streets 
because of low strength and frost action. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand and gravel, can overcome 
these limitations. 

The land capability classification is Им. The woodland 
ordination symbol is 6A. 


SyA—Symco silt loam, 0 to З percent slopes. This 
nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways on moraines. Most 
areas are irregular or elongated in shape and range 
from 3 to 50 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
mottled, firm clay loam about 20 inches thick. It is 
brown in the upper part and reddish brown in the lower 
part. The substratum to a depth of about 60 inches is 
reddish brown, mottled, calcareous loam. In places the 
surface layer is loamy fine sand. 

Included with this soil in mapping are small areas of 
Hortonville, Nebago, and Poygan soils. Hortonville soils 
are well drained and are in the higher positions on the 
landscape. Nebago soils are somewhat poorly drained 
and are in positions on the landscape similar to those of 
the Symco soil. They are sandy in the upper part of the 
subsoil and clayey in the lower part of the subsoil and 
in the substratum. Poygan soils are poorly drained and 
are in the lower positions on the landscape. Also 
included are small areas where the substratum has 
strata of silt loam and very fine sandy loam below a 
depth of 40 inches. The included sails make up 5 to 15 
percent of mapped areas. 

Permeability is moderately slow in the Symco soil. 
Available water capacity is high. The organic matter 
content is moderate in the surface layer. This layer is 
friable and can be easily tilled throughout a wide range 
of moisture content. The shrink-swell potential is 
moderate in the subsoil. This soil has a seasonal high 
water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
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small grain and to grasses and legumes for hay. АНаНа 
is short-lived because of frost heaving and ice sheeting. 
Unless the soil is drained, the rooting depth of most 
plants is limited by the seasonal high water table. The 
response of plants to additions of plant nutrients is 
limited by the wetness. In drained areas the response is 
good. Open ditches and tile drains are needed. Chisel 
plowing or other kinds of conservation tillage that leave 
all or part of the crop residue on the surface, green 
manure crops, a cropping system that includes grasses 
and legumes, and regular additions of manure increase 
fertility and maintain good tilth. 

This soil is Suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Overgrazing and grazing when the soil is 
too moist cause soil compaction, deplete the plant 
cover, and increase the extent of undesirable species. 
Proper stocking rates, timely deferment of grazing, and 
restricted use during wet seasons help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush, spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is Suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness and moderately slow 
permeability. These limitations can be overcome by 
constructing a mound of suitable filtering material. 

Because of wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by adding fill 
material to raise the site above the level of wetness. On 
sites for dwellings with basements, installing tile drains 
around the foundation can reduce the wetness. A 
dependable outlet, such as a gravity outlet, is needed. 

This soil is poorly suited to local roads and streets 
because of low strength and frost action. Covering or 
replacing the upper part of the soil with coarse textured 
fill material, such as sand and gravel, can overcome 
these limitations. 

The lard capability classification is Им. The woodland 
ordination symbol is 6A. 


TuB—Tustin loamy sand, 2 to 6 percent slopes. 
This gently sloping. well drained soil is on ridgetops and 
knolls in glacial lake basins and on moraines. Most 
areas are irregularly shaped and range from 5 to 20 
acres in size. 
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Typically, the surface layer is brown loamy sand 
about 9 inches thick. The subsoil is about 32 inches 
thick. It is brown, very friable sand in the upper part; 
yellowish red, firm sandy clay loam in the next part; and 
reddish brown, firm clay in the lower part. The 
substratum to a depth of about 60 inches is reddish 
brown, calcareous silty clay. In places the surface layer 
is sand. 

Included with this scil in mapping are small areas of 
Kewaunee, Nebago, and Plainfield soils. The well 
drained Kewaunee soils and the excessively drained 
Plainfield soils are in positions on the landscape similar 
to those of the Tustin soil. The surface layer and upper 
part of the subsoil in the Kewaunee soils have more 
Сау and less sand than those of the Tustin soil. 
Plainfield soils are sandy throughout. Nebago soils are 
somewhat poorly drained and are in the lower positions 
on the landscape. Also included are small areas where 
the substratum is loam. The included soils make up 5 to 
15 percent of mapped areas. 

Permeability in the Tustin soil is rapid in the upper 
part of the subsoil and slow in the lower part of the 
subsoil and in the substratum. Available water capacity 
is moderate. It limits the response of plants to additions 
of plant nutrients. The organic matter content is low in 
the surface layer. This layer is very friable and can be 
easily tilled throughout a wide range of moisture 
content. The shrink-swell potential is high in the clayey 
lower part of the subsoil and in the substratum. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay. If the soil is 
cultivated, soil blowing and water erosion are hazards. 
Yields of deep-rooted crops are limited in most years by 
the moderate available water capacity. Yields of 
shallow-rooted crops, such as small grain and grasses, 
are limited by a very low available water capacity in the 
sandy surface layer. Chisel plowing or other kinds of 
conservation tillage that leave all or part of the crop 
residue on the surface, field borders, field windbreaks, 
and vegetative row barriers help to control soil blowing. 
Contour plowing and grassed waterways help to control 
water erosion. Cover crops, green manure crops, a 
cropping system that includes grasses and legumes, 
crop residue management, and regular additions of 
manure increase fertility and reduce soil loss. 

This soil is suited to pasture. Deep-rooted legumes, 
such as alfalfa, grow best. Overgrazing depletes the 
plant cover, increases the extent of undesirable 
Species, and results in soil blowing. Proper stocking 
rates and timely deferment of grazing help to keep the 
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pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush. spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is plant competition, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of slow permeability in the lower part of 
the subsoil and in the substratum. Septic tank effluent 
drains satisfactorily in the sandy subsoil, but it can 
pollute ground water because of the rapid permeability. 
A mound of suitable filtering material is added. 

This soil is suited to dwellings without basements. It 
is poorly suited to dwellings with basements because of 
the high shrink-swell potential. This limitation can be 
overcome by placing coarse textured fill material, such 
as sand and gravel, under the foundation and by 
backfilling around the foundation with this material. 

Because of frost action, this soil is only moderately 
suited to local roads and streets. Covering the soil with 
coarse textured fill material, such as sand and gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is Ше. The 
woodland ordination symbol is 3A. 


Wm—Willette muck, 0 to 1 percent slopes. This 
nearly level, very poorly drained soil is in depressions in 
glacial lake basins. It is subject to ponding. Most areas 
are elongated or irregular in shape and range from 5 to 
250 acres in size. 

Typically. the organic layer is black muck about 31 
inches thick. The substratum to a depth of about 60 
inches is gray and brown, mottled, calcareous clay. In 
some places the substratum is silt loam or sand. In 
other places the muck layer is more than 51 inches 
thick. 

Included with this soil in mapping are small areas of 
Poy and Poygan soils. These soils are poorly drained 
and are in the slightly higher positions on the 
landscape. Poy soils formed in clayey deposits over 
sand. Poygan soils are dominantly clayey throughout. 
Also included are small areas where as much as 10 
inches of marl overlies the clay substratum. The 
included soils make up 2 to 10 percent of mapped 
areas. 

Permeability in the Willette soil is moderately slow to 
moderately rapid in the muck layer and is slow in the 
substratum. Available water capacity is very high. The 
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organic matter content is very high in the muck layer. 
This soil has a seasonal high water table. 

Most areas support native vegetation. The main 
plants are water-tolerant trees, marsh grasses, cattails, 
sedges, reeds, redosier dogwood, and alder. A few 
areas are drained and used for corn or specialty crops, 
such as carrots and lettuce. 

This soil is poorly suited to use as cropland. Many 
areas do not have adequate drainage outlets. The 
hazard of ponding and a short growing season, which is 
caused by cold air flowing into depressions, limit yields 
and restrict the kinds of crops that can be grown. 
Wetness and the soft muck limit the use of farm 
equipment. Unless the soil is drained, the rooting depth 
of most plants is limited by the seasonal high water 
table. The response of plants to additions of plant 
nutrients is limited by the wetness. Soil blowing and 
subsidence are hazards in drained areas. 

This soil is generally not used as pasture. Organic 
soils are easily cut by hooves of cattle; therefore, 
grazing is restricted to dry periods. 

This soil is suited to trees. Wetness during the 
planting season generally limits reforestation to natural 
regeneration. The trees generally can be harvested only 
when the soil is frozen. Harvesting by clear-cutting or 
area-selection methods helps to prevent windthrow of 
the remaining trees. Plant competition following harvest 
can be controlled by herbicides or by mechanical site 
preparation. 

This soil is generally not suitable as a site for septic 
tank absorption fields, dwellings, or local roads and 
streets. The main management concerns are ponding, 
low stability, a high shrink-swell potential, the slow 
permeability, and the hazard of frost damage. 
Overcoming these limitations is difficult. A better site 
should be considered for these uses. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 2W. 


YaA—Yahara very fine sandy loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, somewhat 
poorly drained soil is in drainageways in glacial lake 
basins. Most areas are irregularly shaped and range 
from 3 to 50 acres in size. 

Typically, the surface layer is very dark brown very 
fine sandy loam about 8 inches thick. The subsoil is 
mottled, friable silt loam about 24 inches thick. It is 
yellowish brown in the upper part and brown in the 
lower part. The substratum to a depth of about 60 
inches is stratified, light brownish gray and brown, 
mottled, calcareous silt and silt loam. In places the 
surface layer is silt loam. 
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Included with this soil in mapping are small areas of 
Fisk, Keowns, and Salter soils. Fisk soils are somewhat 
poorly drained and are in positions on the landscape 
similar to those of the Yahara soil. The upper part of the 
Fisk soils has more sand than that of the Yahara soil. 
Keowns soils are poorly drained and are in the slightly 
lower positions on the landscape. Salter soils are 
moderately well drained and are in the higher positions 
on the landscape. The included soils make up 5 to 15 
percent of mapped areas. 

Permeability is moderate in the Yahara soil. Available 
water capacity is high. The organic matter content is 
moderate in the surface layer. This layer is friable and 
can be easily tilled throughout a wide range of moisture 
content. This soil has a seasonal high water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

И drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Alfalfa 
is short-lived because of frost heaving and ice sheeting. 
Unless the soil is drained, the rooting depth of most 
plants is limited by the seasonal high water table. The 
response of plants to additions of plant nutrients is 
limited by wetness. In drained areas, the response is 
good. Open ditches and tile drains are needed. 
Ditchbanks are subject to sloughing and water erosion. 
If drainage tile is used, silt enters the tile lines unless а 
suitable filter covers the tile. Some areas of this soil 
have a short growing season caused by cold air flowing 
into depressions. In these areas corn can be cut for 
silage or an early maturing variety can be grown. 
Returning crop residue to the soil or regularly adding 
manure increases fertility. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Overgrazing depletes the plant cover and 
increases the extent of undesirable species. Proper 
stocking rates and timely deferment of grazing help to 
keep the pasture in good condition. Clipping and 
mowing help to offset the effects of uneven grazing, 
control weeds and brush, spread manure, and achieve 
uniform regrowth. Topdressing with fertilizer helps to 
maintain a productive stand of high-quality forage. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
Plant competition can be controlled by herbicides or by 
mechanical site preparation. 

Because of the wetness, this soil is poorly suited to 
septic tank absorption fields and dwellings. On sites for 
absorption fields, this limitation can be overcome by 
constructing a mound of suitable filtering material. On 
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sites for dwellings, it can Бе overcome by adding fill 
material to raise the site above the level of wetness. Оп 
sites for dwellings with basements, installing tile drains 
around the foundation can reduce the wetness. À 
dependable outlet, such as a gravity outlet, is needed. 

Because of frost action, this soil is poorly suited to 
local roads and streets. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand and gravel, helps to prevent the damage 
caused by frost action. 

The land capability classification is Им. The woodland 
ordination symbol is 4A. 


ZtA—Zittau clay, 0 to З percent slopes. This nearly 
level and gently sloping, somewhat poorly drained soil 
is in drainageways in glacial lake basins. Most areas 
are irregularly shaped and range from 3 to 50 acres in 
size. 

Typically, the surface layer is dark brown clay about 
9 inches thick. The subsoil is reddish brown, mottled, 
firm clay about 7 inches thick. The upper part of the 
substratum to a depth of about 23 inches is reddish 
brown, mottled, calcareous clay. The lower part of the 
substratum to a depth of about 60 inches is brown, 
mottled laamy sand and light brown, mottled sand. In 
places the surface layer is loamy sand. 

Included with this soi! in mapping are small areas of 
Nebago and Poy soils. Nebago soils are somewhat 
poorly drained and are in positions on the landscape 
similar to those of the Zittau soil. They are sandy in the 
upper part of the subsoil and clayey in the lower part of 
the subsoil and in the substratum. Poy soils are poorly 
drained and are in the lower positions on the landscape. 
Also included are small areas that are moderately well 
drained. The included soils make up 5 to 15 percent of 
mapped areas. 

Permeability in the Zittau soil is slow in the clayey 
subsoil and upper part of the substratum and is rapid in 
the sandy lower part of the substratum. Available water 
capacity is low. The organic matter content is moderate 
in the surface layer. This layer is firm and clayey. Clods 
form if the soil is tilled when it is too moist. The shrink- 
swell potential is high in the clayey subsoil and the 
upper part of the substratum and low in the sandy lower 
part of the substratum. This soil has a seasonal high 
water table. 

Most areas are used as cropland. Some are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Yields 
are limited in most years by the low available water 
capacity. АНаНа is short-lived because of frost heaving 
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and ice sheeting. Unless the soil is drained, the rooting 
depth of most plants is limited by the seasonal high 
water table. The response of plants to additions of plant 
nutrients is limited by the wetness and the low available 
water capacity. Open ditches and tile drains are 
needed. Ditchbanks are subject to sloughing and water 
erosion. If drainage tile is installed, sand enters the tile 
lines unless a suitable filter covers the tile. Following 
heavy rains. the soil is subject to crusting, which results 
in poor emergence of small-seeded crops. Chisel 
plowing or other kinds of conservation tillage that leave 
all or part of the crop residue on the surface, green 
manure crops, and regular additions of manure help to 
maintain fertility, increase the rate of water infiltration, 
and improve tilth. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Grazing when the soil is too moist damages 
the pasture plants and increases soil compaction. 
Proper stocking rates, timely deferment of grazing, апа 
restricted use during wet periods help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush, spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The soil-related problems 
in woodland management are equipment limitations, 
seedling mortality, and the hazard of windthrow. Use of 
wheeled equipment in planting and harvesting is limited 
by the clay in the upper part of the soil. Planting 
vigorous nursery stock reduces the seedling mortality 
rate. Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. Plant 
competition following harvest can be controlled by 
herbicides or by mechanical site preparation. 

This soil is poorly suited to septic tank absorption 
fields because of wetness and slow permeability in the 
subsoil and the upper part of the substratum. These 
limitations can be overcome by constructing a mound of 
suitable filtering material. 

This soil is poorly suited to dwellings because of the 
wetness and the high shrink-swell potential in the 
subsoil and upper part of the substratum. On sites for 
dwellings without basements, these limitations can be 
overcome by covering or replacing the upper part of the 
soil with coarse textured fill material, such as sand and 
gravel. On sites for dwellings with basements, the 
limitations can be overcome by adding coarse textured 
fill material to raise the site above the level of wetness. 
A tile drain and a gravity or other dependable outlet 
around the foundation can reduce the wetness. 
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This soil is poorly suited to local roads and streets 
because of low strength and the high shrink-swell 
potential. These limitations can be overcome by 
covering or replacing the upper part of the soil with 
coarse textured base material, such as sand and gravel. 

The land capability classification is Им, The woodland 
ordination symbol is 3C. 


ZvA—Zittau Variant clay, 0 to 3 percent slopes. 
This nearly level and gently sloping, somewhat poorly 
drained soil is in drainageways in glacial lake basins. 
Most areas are irregularly shaped and range from 5 to 
60 acres in size. 

Typically, the surface layer is dark brown clay about 
8 inches thick. The subsoil is about 14 inches thick. It is 
reddish brown, firm clay in the upper part; reddish 
brown, mottled, firm clay in the next part; and brown, 
mottled, friabte clay loam in the lower part. The 
substratum to a depth of about 60 inches is light 
brownish gray, mottled, calcareous silt loam. In some 
places the surface layer is silty clay loam. In other 
places the substratum is stratified silt loam and very 
fine sandy loam or is sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Manawa and Yahara soils. 
These soils are in positions on the landscape similar to 
those of the Zittau Variant soil. Manawa soils have a 
substratum that has more clay than that of the Zittau 
Variant soil, The surface layer and subsoil of the 
Yahara soils have more silt and less clay than those of 
the Zittau Variant soil. The included soils make up 5 to 
15 percent of mapped areas. 

Permeability in the Zittau Variant soil is slow in the 
subsoil and moderate in the substratum. Available water 
capacity is high. The organic matter content is 
moderate in the surface layer. This layer is firm and 
clayey. Clods form if the soil is tilled when it is too 
moist. The shrink-swell potential is high in the subsoil. 
This soil has a seasonal high water table. 

Most areas are used as cropland. A few are used as 
pasture or woodland. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay. Alfalfa 
is short-lived because of frost heaving and ice sheeting. 
Following heavy rains, the soil is subject to crusting, 
which results in poor emergence of small-seeded crops. 
Unless the soil is drained, the rooting depth of most 
plants is limited by the seasonal high water table. The 
response of plants to additions of plant nutrients is 
limited by the wetness. Open ditches and tile drains are 
needed. Ditchbanks are subject to sloughing and water 
erosion. If drainage tile is installed, silt enters the tile 
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lines unless a suitable filter covers the tile. Chisel 
plowing or other kinds of conservation tillage that leave 
all or part of the crop residue on the surface, green 
manure сгорз, and regular additions of manure help to 
maintain fertility, increase the rate of water infiltration, 
and improve tilth. 

This soil is suited to pasture, but the number of 
suitable forage plants is limited by the seasonal high 
water table. Grazing when the soil is too moist damages 
pasture plants and increases soil compaction. Proper 
stocking rates, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. Clipping and mowing help to 
offset the effects of uneven grazing, control weeds and 
brush, spread manure, and achieve uniform regrowth. 
Topdressing with fertilizer helps to maintain a 
productive stand of high-quality forage. 

This soil is suited to trees. The soil-related problems 
in woodland management are equipment limitations, 
seedling mortality, and the hazard of windthrow. Use of 
wheeled equipment in planting and harvesting is limited 
by the clay in the upper part of the soil. Planting 
vigorous nursery stock reduces the seedling mortality 
rate. Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. Plant 
competition following harvest can be controlled by 
herbicides or by mechanical site preparation. 

Because of wetness, this soil is poorly suited to 
septic tank absorption fields and dwellings. On sites for 
absorption fields, this limitation can be overcome by 
constructing a mound of suitable filtering material. On 
sites for dwellings. it can be overcome by adding fill 
material to raise the site above the level of wetness. On 
sites for dwellings with basements, installing tile drains 
around the foundation can reduce the wetness. A 
dependable outlet, such as a gravity outlet, is needed. 

Because of frost action, this soil is poorly suited to 
local roads and streets. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand and gravel. helps to prevent the damage 
caused by frost action. 

The land capability classification is Им. The woodland 
ordination symbol is 3C. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
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Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture. woodland, or other land, but it 
is not urban and built-up land or water areas. И either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal inputs of energy and economic resources, 
and farming it results in the least damage to the 
environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 

About 75,000 acres in Waushara County, or nearly 
19 percent of the land area, is prime farmland. This 
land is in scattered areas throughout the county, but 
most of it is in associations 5 and 7, which are 
described under the heading "General Soil Map Units." 
Nearly all of the prime farmland is used for crops, 
mainly corn, oats, and alfalfa. 

A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
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limitation has been overcome Бу drainage measures. determine whether or not this limitation has been 
The need for these measures is indicated after the map омегсоте Бу corrective measures. 
unit name in table 5. Onsite evaluation is needed to 
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Use and Management of Ше 5015 


This soil survey is an inventory and evaluation of the 
soils іп the survey area. Іі can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavior 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the limitations of each soil for 
specific land uses and to help prevent construction 
failures caused by unfavorable soil properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Daniel Е. Chelmo, district conservationist, Soil Conservation 
Service. helped prepare this section, 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 


best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

їп 1982, about 185,788 acres in Waushara County 
was in farms. Of this total, about 133,000 acres was 
cropland, 4,000 acres was pastureland, 32,000 acres 
was woodland, and the rest was in other farm uses. 
The acreage used as cropland has been gradually 
decreasing as more land has been used for urban 
development and roads. Since 1950, about 18,000 
acres has been converted from cropland to other uses. 
Some of this acreage was marginal cropland and is now 
used for pasture or has been planted to trees. 

The potential for increasing the acreage of cropland 
іп Waushara County is fair to good. If proper 
conservation practices are applied, an estimated 30,000 
additional acres could be used as cropland. This 
acreage is presently used for pasture, woodland, or 
other purposes. The productive capacity of all cropland 
can be increased by applying the latest crop production 
technology. The paragraphs that follow describe the 
main concerns in managing the cropland in the county. 

Water erosion is the major problem on about two- 
thirds of the cropland in Waushara County. Soils that 
have slopes of more than about 2 percent are subject to 
erosion. 

Water erosion is damaging for three main reasons. 
Firstly, productivity is reduced as the surface layer is 
lost and part of the subsoil is incorporated into the plow 
layer. Loss of the surface layer is especially damaging 
on soils that have a clayey subsoil, such as Kewaunee 
$015. Sandy soils, such as Coloma and Plainfield, are 
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damaged because infertile sand containing little or по 
organic matter is exposed. Erosion also damages soils 
that have a layer that limits the rooting depth, for 
example. the layer of sand and gravel in the Billett and 
Boyer soils. 

Secondly, water erosion adversely affects the tilth 
and water infiltration rate of the soils. In many eroded 
soils the upper part of the subsoil has been 
incorporated into the plowed layer. As a result, the clay 
content of the plowed layer generally has increased and 
Шаде is more difficult. Puddling and crusting, which 
contribute to poor seedling emergence, are more 
common in eroded soils than in uneroded soils. 

Thirdly. water erosion results in sedimentation. 
Control of water erosion reduces the amount of 
sediment entering streams, rivers, and lakes and 
improves the quality of water for municipal use, for 
recreation. and for fish and wildlife. 

Measures that control water erosion provide a 
protective surface cover, reduce the runoff rate, and 
increase the rate of water infiltration. Using a cropping 
system that keeps a plant cover on the soil for extended 
periods can reduce water erosion. Including legume and 
grass forage crops in the cropping system reduces 
water erosion and improves the tilth for the next crop in 
the rotation. Legumes also add nitrogen to the soil. 

Slopes of some of the soils in Waushara County are 
so short and irregular that contour stripcropping or 
terracing is not practical. On these soils cropping 
systems that provide a substantial plant cover are 
required to control water erosion. Conservation tillage 
practices can be adapted to most of the soils in 
Waushara County. Minimizing tillage and leaving crop 
residue on the surface increase water infiltration rates 
and reduce the risks of runoff and water erosion. No-till 
farming is effective in reducing water erosion and can 
be adapted to most of the soils in Waushara County. 
Delaying plowing until spring or growing cover crops is 
also effective. Fall plowing leaves the surface exposed 
for extended periods. Winter wind and spring runoff 
remove excessive amounts of the surface layer if the 
plant cover has been removed. 

Constructing terraces shortens the length of slopes 
and thus reduces the risks of runoff and water erosion. 
This practice is most easily applied on deep, well 
drained soils that have uniform slopes. It is suited to 
many of the soils in Waushara County. 

Contour cropping and contour stripcropping help to 
control water erosion in some parts of the county. They 
are best suited to soils that have long, uniform slopes. 

Soil blowing is a hazard on all of the soils in the 
county, especially on sandy soils, such as Coloma, 
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Plainfield, and Tustin. Soil blowing is also a hazard on 
organic soils that are cultivated. It can cause severe 
damage in a few hours if winds are strong. Soils that 
are smooth, dry, and bare of vegetation or crop residue 
are more susceptible to soil blowing than other soils. 
Maintaining a plant cover or crop residue on the surface 
minimizes soil losses. Windbreaks are also effective in 
reducing soil losses. 

A drainage system is the major management practice 
needed on about one-third of the cropland in Waushara 
County. Unless artificially drained, the somewhat poorly 
drained and poorly drained soils are so wet that crops 
are damaged during most years. Among the soils in this 
group are Fisk, Keowns, Kingsville, Manawa, Meehan, 
Morocco, Nebago, Poy, Poygan, Symco, and Yahara 
soils. 

The design of both surface and subsurface drainage 
systems varies with each kind of soil and site condition. 
A combination of surface and subsurface drains is 
needed in most areas of poorly drained soils that are 
used as cropland. The drains must be more closely 
spaced in slowly permeable soils than in the more 
permeable soils. Locating gravity outlets for subsurface 
drainage systems is difficult in some areas of poorly 
drained soils. 

Organic soils are among the wet soils in the county. 
Special drainage systems are needed on these soils to 
control the depth and period of drainage. These soils 
oxidize and subside after water has drained from the 
pore spaces. Keeping the water table at a level low 
enough for crops during the growing season and raising 
it to the surface during other parts of the year minimize 
oxidation and subsidence. 

Kewaunee soils are characterized by good natural 
drainage, but they tend to dry out slowly after rains 
because of a high clay content. Water may collect on 
the lower slopes following heavy rains because of slow 
permeability. 

Sandy soils, such as Kingsville, Meehan, and 
Morocco soils, are seasonally wet, generally in spring. 
During the growing season the water table drops and 
these soils become droughty. The droughtiness causes 
severe moisture stress in crops during the latter part of 
the growing season. To achieve the best crop 
production on these soils, surface drains are necessary 
to remove excess water in spring and irrigation is 
needed to maintain adequate soil moisture during the 
rest of the growing season. Maintaining crop residue on 
the surface throughout the year conserves soil moisture 
for crops by reducing losses from evaporation. 

Installing a drainage system in somewhat poorly 
drained and poorly drained soils increases the length of 
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the growing season. Soils that are adequately drained 
can be tilled earlier in spring than сап undrained soils, 
and they reach a soil temperature that is favorable for 
plant growth earlier in the growing season. 

Soil fertility is naturally low or medium in most of the 
upland soils in the county. Fertility can be improved by 
choosing а cropping system that adds organic matter to 
the soils and by applying commercial fertilizer. On dairy 
farms. using a diversified cropping system and applying 
manure help to maintain the organic matter content. 
Where specialty crops. such as potatoes, are grown, 
green manure crops are needed to maintain the organic 
matter content. 

Commercial fertilizer results in higher yields of most 
crops. Generally, the subsoil of the mineral soils in the 
western part of the county has a moderate phosphorus 
content and is low in potassium. These soils commonly 
are slightly acid to strongly acid. Generally, the subsoil 
of the soils in the eastern part of the county is low in 
both phosphorus and potassium. They are commonly 
пешка! or slightly acid. On all soils, additions of lime 
and fertilizer should be based on the results of soil 
tests. on the needs of the crop, and on the expected 
level of yields. 

Soil tilth is an important factor affecting seedling 
emergence and seedbed preparation. It is affected by 
the amount of clay and organic matter in the surface 
layer. Both of these characteristics are affected by 
erosion. In the western part of the county, erosion has 
little effect on tilth because the subsoil has nearly the 
same texture as the surface layer. In contrast, the tilth 
of the soils in the eastern part of the county is severely 
affected by erosion. The subsoil of the soils in this part 
of the county is mostly silty clay loam or clay. When 
incorporated into the plowed layer, it increases the clay 
content of that layer. These eroded areas are also 
subject to crusting following intense rains. The crust is 
hard when dry and is nearly impervious to water. It 
reduces the infiltration rate and increases the runoff 
rate. Also, the emergence of small-seeded crops is 
restricted by this crust. Regular additions of crop 
residue and manure can improve soil structure and 
minimize crusting. 

The somewhat poorly drained and poorly drained 
5015 in the county have a moderately low to high 
organic matter content and generally have a darker 
colored suríace layer than do the well drained soils. 
They are less likely to form a crust than the well drained 
upland soils that have less organic matter in the surface 
layer. 

The nearly level Billett, Plainfield, Richford, and 
Sparta soils are suitable for irrigation. These soils have 
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a low available water capacity and are rapidly or 
moderately rapidly permeable. They require additions of 
water for sustained high crop yields. They are well 
suited to sprinkler irrigation. In 1982, about 37,000 
acres in the county was irrigated. Since then, an 
additional acreage has been irrigated, and it is expected 
that the irrigated acreage will continue to increase for 
many years. Most of the irrigated areas are used for 
specialty crops, such as potatoes, snap beans, and 
peas. The use of irrigation for common farm crops is 
gaining in importance throughout the county. As the 
value of cropland increases, the amount of land 
irrigated for common crops is expected to increase. 

An irrigation system has very little effect on the yields 
of crops grown on the commonly irrigated soils. The 
largest difference is on the more droughty soils because 
they are subject to greater evapotranspiration. Although 
yields are about the same under a high level of 
management, the amount of water and fertilizer needed 
varies greatly among soils. Soils that have a loamy 
subsoil, such as Billett soils, have a capacity to store 
water for plants. This юату layer also reduces the 
likelihood that plant nutrients and pesticides will be 
leached to a depth below the root zone. Soils that are 
sandy throughout, such as Plainfield soils, require light, 
frequent applications of fertilizer and water to prevent 
leaching and to provide ample water for plant growth. 

Gently sloping soils present additional problems 
where irrigated. The even distribution of water, fertilizer, 
and herbicides is more difficult to control on sloping 
soils. There is an additional hazard of erosion in the 
wheel tracks when large amounts of water are added. 
This hazard can be reduced by light. frequent 
applications of water. 

The water for irrigation is from high capacity wells or 
ground water ponds. Most areas that are suitable for 
irrigation have an ample supply of ground water 
available for irrigation. Waushara County has about 
60,000 acres that is suited to irrigation but is now 
cropped without irrigation. 

Field crops suited to the soils in Waushara County 
include many crops that are not commonly grown. Corn 
is the most extensively grown row crop. Grain sorghum, 
sunflowers, soybeans, sugar beets, snap beans, 
cucumbers, sweet corn, and similar row crops can be 
grown if economic conditions are favorable. 

Oats and rye аге the commonly grown small-grain 
crops. Wheat and barley are also grown when 
economic conditions are favorable. Grass and legume 
seed can be harvested from alfalfa, timothy, red clover, 
bromegrass, fescue, and bluegrass, which are also 
commonly grown hay crops. 
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Specialty crops grown commercially are vegetables, 
small fruit. tree fruit, gladioli, and nursery stock. 
Potatoes, snap beans, peas, and sweet corn are the 
commonly grown vegetable crops. Other vegelable 
crops include cucumbers, cabbage, lettuce, carrots, and 
tomatoes. Many similar types of vegetable and fruit 
crops are grown under irrigation when markets are 
favorable. 

Nearly 30,000 acres of mucky soils in the county 
have potential for specialty crops, such as cranberries 
or mint. These are the Adrian, Houghton, Palms, and 
Willette sails. Most areas of these soils are presently 
undrained and remain in their natural vegetation. These 
soils would require a drainage system and careful crop 
selection. The growing season between frosts late in 
spring and early in fall is quite short because of cold air 
drainage into the depressions where these soils occur. 
These soils are low in natural fertility and are subject to 
subsidence and soil blowing when drained and 
cultivated. 

The county has two types of pasture—rotation 
pasture and perennial or permanent pasture. Rotation 
pastures are areas that are used for cultivated crops in 
some years and for pasture in 1 year or more as part of 
the cropping system. They generally support a grass- 
legume mixture, such as bromegrass-alfalfa, Perennial 
pastures support perennial pasture plants, such as 
bluegrass. This kind of pasture remains unplowed for 
many years and generally is in areas where slopes are 
more than 15 percent. 

The management practices are similar for both types 
of pasture. Proper stocking rates, pasture rotation, 
timely deferment of grazing, clipping and mowing, and 
restricted use during wet periods help to keep the 
pasture in good condition. Renovation of perennial or 
permanent pasture with higher yielding pasture plants, 
such as bromegrass and alfalfa, is desirable if erosion 
can be controlled. Additions of lime and fertilizer will 
increase yields on both types of pasture. Draining wet 
soils improves forage yields and widens the range of 
pasture species that can be selected for planting. 


Yields Per Acre 


Dennis Dornfield. agricultural agent. University of Wisconsin 
Extension Service. helped prepare this section. 

The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in tables 6 and 7. In any given year, yields 
may be higher or lower than those indicated in the 
tables because of variations in rainfall and other climatic 
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factors. The land capability classification of the map 
units also 15 shown in the tables. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered (5). 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage: control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and lo the crops 
grown, that good-quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in tables 6 and 7 are 
grown in the survey area, but estimated yields are not 
listed because the acreage of such crops is small. The 
local office of the Sail Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops. the risk of damage if they are used for 
crops, and the way they respond to management (12). 
The criteria used in grouping the soils do not include 
major and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
Soils, nor do they include possible but unlikely major 
reclamation projects. Capability classification is not a 
substitute for interpretations designed to show suitability 
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and limitations of groups of soils for woodland and for 
engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes. the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations or hazards that 
restrict their use. 

Class |! soils have moderate limitations or hazards 
that reduce the choice of plants or that require 
moderate conservation practices. 

Class ІІ! soils have severe limitations or hazards that 
reduce the choice of plants or that require special 
conservation practices, or both. 

Class ІУ soils have very severe limitations or hazards 
that reduce the choice of plants or that require very 
careful management. or both. 

Class V soils are not likely to erode but have other 
limitations. impractical to remove, that limit their use. 

Class VI soils have severe limitations or hazards that 
make them generally unsuitable for cultivation. 

Class МИ soils have very severe limitations or 
hazards that make them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations or hazards that nearly preclude their use for 
commercial crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, е, 
м. S. or C. to the class numeral, for example, Пе. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c. used in only some parts of the United 
States. shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture. 
woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section "Detailed Soi! Map Units" and in the yield 
tables. 
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Woodland Management and Productivity 


George МУ. Alley, forester, Soil Conservation Service. helped 
prepare this section. 

Most of Waushara County was originally an open oak 
forest with an understory of prairie grasses and other 
prairie plants. A minor acreage in the eastern part of 
the county was a mixed hardwood forest (4). 

Almost all of the forest land in Waushara County is 
privately owned—45 percent by farmers and 51 percent 
by nonfarm individuals or corporations. The rest is 
administered by state and local units of government. 
Only 300 acres is industrial forest. 

Clearing for agriculture and other uses has reduced 
the present forest to 119,300 acres, or about 30 percent 
of the land area. Most of this acreage is commercial 
forest (16). 

The oak-hickory timber type, dominated by northern 
pin oak, makes up about 36 percent of the commercial 
forest; conifers, which include natura! stands of jack 
pine and white pine, Christmas tree plantations of 
various species, and red pine plantations, make up 
about 23 percent; and the aspen-white birch type 
makes up about 19 percent. These types are on the 
well drained to excessively drained, sandy soils 
throughout the county. The maple-beech-birch type, 
which is limited to medium textured soils in the eastern 
part of the county, makes up about 10 percent of the 
forested areas. The elm-ash-cottonwood type, which 
grows on poorly drained soils scattered throughout the 
county, makes up about 8 percent of the forest. About 4 
percent of the forest land is nonstocked. 

The greatest forest management need is for removal 
of defective trees and the less valuable tree species. 
Management measures have been applied on less than 
half of the forest in the county. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potentia! productivity of the soils for an 
indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, which the 
indicator species can produce. The number 1 indicates 
low potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
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letter 8 indicates steep slopes; Х, stoniness or 
rockiness: W. excess water in or on the soil; 7, toxic 
substances in Ше soil: D. restricted rooting depth; С, 
clay in the upper part of the soil: S, sandy texture: F, a 
high content of rock fragments in the soil; and L, low 
strength. The letter A indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation. the priority is as follows: В, X, W. T, D, C, S, 
F, and L. 

In table 8. slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, fire lanes, 
and log-handling areas. Forests that have been burned 
or overgrazed are also subject to erosion. Ratings of 
the erosion hazard are based on the percent of the 
slope. A rating of s/ight indicates that no particular 
prevention measures are needed under ordinary 
conditions. A rating of moderate indicates that erosion- 
control measures are needed in certain silvicultural 
activities. A rating of severe indicates that special 
precautions are needed to control erosion in most 
silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops. soil wetness, and texture of the 
surface layer. A rating of slight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate 
indicates that equipment use is moderately restricted 
because of one or more soil factors. If the soil is wet, 
the wetness restricts equipment use for a period of 1 to 
3 months. A rating of severe indicates that equipment 
use is severely restricted either as to the kind of 
equipment that can be used or the season of use. If the 
Soil is wet. the wetness restricts equipment use for 
more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil. soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal 
high water table and the length of the period when the 
water table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
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slight indicates that seedling mortality is not likely to be 
a problem under normal conditions. Expected mortality 
is less than 25 percent. A rating of moderate indicates 
that some problems from seedling mortality can be 
expected. Extra precautions are advisable. Expected 
mortality is 25 to 50 percent. A rating of severe 
indicates that seedling mortality is a serious problem. 
Extra precautions are important. Replanting may be 
necessary. Expected mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of slight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees 
can be blown down during periods when the soil is wet 
and winds are moderate or strong. А rating of severe 
indicates that many trees can be blown down during 
these periods. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in 50 years. The site index applies to fully 
Stocked, even-aged, unmanaged stands. Commonly 
grown trees are those that woodland managers 
generally favor in intermediate or improvement cuttings. 
They are selected on the basis of growth rate, quality, 
value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced in a fully stocked, even-aged, 
unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercia! wood production. Additional information 
about woodland management and productivity can be 
obtained from the Wisconsin Department of Natural 
Resources or from the local office of the Soil 
Conservation Service or of the Cooperative Extension 
Service. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
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from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on 
a well prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
5015. The estimates in table 9 are based оп 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service, the Wisconsin Department of Natural 
Resources. or from a commercial nursery. 


Recreation 


The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features. such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality. vegetation. access to water. potential water 
impoundment sites, and access to public sewerlines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities. onsite assessment of the height, 
duration, intensity. and frequency of flooding is 
essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate. or severe. Slight means that soil 
properties are generally favorable and that limitations 
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are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock should Бе 
considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 
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Wildlife Habitat 


Thomas Р. Thrall, biologist. Soil Conservation Service, helped 
prepare this section. 


The essential habitat elements available to а 
selected species of wildlife generally depends on the 
properties of several kinds of soil and the prevailing 
land uses. The diversity of land uses in Waushara 
County results in numerous habitat types, enabling the 
county to support an abundant and varied fish and 
wildlife community. On the basis of land use and kinds 
of soil. the county has been divided into wildlife areas. 

In the following paragraphs the eight associations 
described under the heading "General Soil Map Units" 
are grouped into six wildlife areas. Although there are 
no clear-cut lines and a great deal of overlap of wildlife 
species occurs, these associations can generally be 
described in terms of the wildlife they produce. 

Wildlife area 1 occurs as the Plainfield-Okee-Richford 
association. Most of this area is abandoned farmland or 
upland woods. but there are some areas of wooded 
swamps. There are several pothole lakes that are used 
by waterfowl, primarily during migration. There are 
many trout streams in this area. 

Because of the diversity of the area and the 
presence of woody vegetation, this area has the largest 
population of white-tailed deer and ruffed grouse in the 
county. Other game species include cottontail rabbits 
and gray squirrels. There are mink, otter, muskrats, and 
beaver along the streams. 

Wildlife area 2 consists of the Plainfield-Richford- 
Boyer and Kingsville-Meehan associations. Most areas 
in the western part of the county are irrigated cropland. 
Because of the large fields associated with center-pivot 
irrigation, there is not much habitat diversity to support 
a varied and abundant wildlife population in this area. 
There is some opportunity to improve habitat by 
planting field corners to grass and shrubs and by 
planting grass, shrub, and tree barriers in and around 
fields to help control crop damage and soil blowing. 
Brushy wetlands that have not been converted to 
cropland provide some habitat diversity and are 
important to white-tailed deer, cottontail rabbits, and 
several species of songbirds. 

In other parts of this area, the land is largely 
abandoned cropland or woodland. There are few good 
wetlands. Because of the low content of organic matter 
and droughtiness of these soils, short grass is the 
predominant vegetation growing on the abandoned 
cropland. These fields are used by some ground 
nesting birds. and they provide habitat for mice and 
other small mammals that are used as food by hawks, 
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owls, fox, and other predator species. Wildlife species 
in the wooded areas include white-tailed deer, cottontail 
rabbits, ruffed grouse, raccoons, and gray squirrels. 

Several trout streams in this area provide habitat for 
mink, otter, muskrat, and beaver. 

Wildlife area 3 occurs as the Houghton-Adrian- 
Willette association. This area consists of very poorly 
drained, organic soils. Only about 1 percent of this area 
is cropped. Most of the land is open wet meadows (8) 
of canarygrass and sedges. These meadows provide 
some nesting areas for ducks and pheasants. Also, 
some large areas of dogwood swamps provide good 
winter cover for pheasants. 

Wildlife area 4 occurs as the Hortonville-Symco- 
Manawa association. Most of this area is used for 
crops, mainly corn, oats, and alfalfa. Fence rows are 
common, as are wet drainageways. About 15 percent of 
the area is wooded. There is fairly good habitat variety 
in this area, and the potential is good for improving 
habitat by management measures such as planting 
winter food plots and hedgerows and increasing the 
extent of grass nesting cover. Wildlife species include 
white-tailed deer, ruffed grouse, cottontail rabbits, gray 
squirrels, red fox, raccoon, and badgers. There are also 
pheasants in this area. 

Wildlife area 5 occurs as the Plainfield-Pearl-Leola 
association. Nearly all of this area is irrigated cropland. 
It is less than 5 percent woodland and includes almost 
no wetlands. There are few fence rows to provide 
cover. Because of these conditions, resident wildlife 
populations are very low in all parts of this area, except 
for those near the boundary with wildlife area 1. 

Wildlife area 6 consists of the Poy-Zittau-Poygan and 
Morocco-Kingsville-Keowns associations. About 60 
percent of this area is cultivated, 20 percent is 
woodland, and 20 percent is wetlands. Because of this 
mixture, food and cover are available for many wildlife 
species, such as white-tailed deer, cottontail rabbits, 
gray squirrels, ruffed grouse, muskrats, mink, and otter. 
Some mallards, blue-winged teal, and wood ducks nest 
in this area. This area also has a fairly large population 
of pheasants. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 11, the soils in the survey area are rated 
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according to their potential for providing habitat for 
various kinds of wildlife. This information can be used іп 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established. improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity. wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone. texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard. and slope. Soil temperature and soil moisture 
are also considerations. Examples of grasses and 
legumes are fescue. bluegrass, bromegrass, clover, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, switchgrass, 
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goldenrod, beggarweed, tickclover, and ragweed. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, aspen, poplar, cherry, maple, 
basswood, apple, hawthorn, dogwood, hickory, 
blackberry, and blueberry. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland piants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, cordgrass, rushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness. surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl-feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for оретапа wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. The wildlife attracted to 
these areas include hungarian partridge, pheasant, 
meadowlark, bluebird, field sparrow, cottontail, and red 
fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include ruffed 
grouse, woodcock, thrushes, woodpeckers, squirrels, 
red fox, raccoon, deer, and bear. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 
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Engineering 


Robert E. Wilson. civil engineer. Soil Conservation Service, helped 
prepare this section. 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section 15 intended Тог land use 
planning. Юг evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit. plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness. depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation. and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential. available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions: (3) evaluate alternative routes 
for roads. streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary 
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landfills, septic tank absorption fields, and sewage 
lagoons; (5) plan detailed onsite investigations of soils 
and geology: (6) locate potential sources of gravel, 
sand, earthfill, and topsoil; (7) plan drainage systems, 
irrigation systems, ponds, terraces, and other structures 
for soil and water conservation; and (8) predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soi! properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the sci! to flooding. The resistance of 
Ше excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
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basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features. and observed performance 
of the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. A high water table, depth to bedrock or to a 
cemented pan, large stones. slope, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 or 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material, a base 
of gravel. crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, and the available water 
capacity in the upper 40 inches affect plant growth. 
Flooding, wetness. slope, stoniness, and the amount of 
sand, clay. or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons. and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
specia! design, significant increases in construction 
costs. and possibly increased maintenance are 
required. 

Table 13 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
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indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
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function unsatisfactorily. Pollution results if зеераде is 
excessive or if floodwater overtops the lagoon. А high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope. bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. || is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, and soil reaction affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For 
deeper trenches, a limitation rated slight or moderate 
may not be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 
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Construction Materials 


Table 14 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
Soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated іп one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. These soils may 
have layers of suitable material, but the material is less 
than 3 feet thick. 
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Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments. slope, a water table. soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, and bedrock. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are naturally fertile or 
respond well to fertilizer and are not so wet that 
excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel or stones, have slopes of more than 
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15 percent, or have a seasonal water high table that is 
at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations: and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 


68 


content of stones or boulders ог organic matter. А high 
water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
soil is subject to ponding: slope: susceptibility to 
flooding: subsidence of organic layers; and potential 
frost action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock or toa 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 


drainage, flooding. available water capacity, intake rate, 


permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce water erosion and conserve moisture 
by intercepting runoff. Slope, wetness, large stones, 
and depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 
water capacity, restricted rooting depth. and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 6). "Loam," for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 


percent sand 
— ——— 


Figure 6.—Percentages of clay, silt, and sand in the basic USDA 
soit textural classes. 


sand is as much as about 15 percent, an appropriate 
modifier is added, for example, "gravelly." Тежига! 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
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properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of а mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group А-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement. the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420. and 0.074 
millimeters. respectively. Estimates are based on 
laboratory tests of sails sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 
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Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay 
in a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
Уз bar moisture tension. Weight is determined after 
drying the $01 at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
Ше pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soi! is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density. and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
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of each major horizon is based on many field tests. For 
many soils. values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others. swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high. shrinking and swelling can cause damage to 
buildings. roads. and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high. more than 6 percent. Very high, greater than 9 
percent, is sometimes used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Sands. coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
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They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
Ісатв, and very fine sandy loams. These soils are 
highly erodibie. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous, loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay 
loams that are more than 35 percent clay. These soils 
are moderately erodible. Crops can be grown if 
measures to control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay 
and less than 5 percent finely divided calcium 
carbonate and sandy clay loams and sandy clays that 
are less than 5 percent finely divided calcium 
carbonate. These soils are slightly erodible. Crops can 
be grown if measures to contro! soil blowing are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent 
clay and less than 5 percent finely divided calcium 
carbonate. These soils are very slightly erodible. Crops 
can easily be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 
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Hydrologic вой groups are used to estimate гипой 
from precipitation. Soils not protected Бу vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep. well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential. soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface. and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

На soil is assigned to two hydrologic groups in table 
18, the first letter is for drained areas and the second is 
for undrained areas. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth 10 а 
seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table: the kind of water table—that is, 
perched or apparent: and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or 
oxidation of organic material, or both, following 
drainage. Subsidence takes place gradually, usually 
over a period of several years. Table 18 shows the 
expected total subsidence, which usually is a result of 
oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward ог 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
Soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
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capacity, and electrical conductivity of the saturation 
extract. 
For concrete, the risk of corrosion is also expressed 
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as low, moderate, or high. Іі is based оп soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (13). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 19 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The fast syllable in the name of a suborder 
indicates the order. An example is Psamment (Psamm, 
meaning sand, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Udipsamments (Ud, meaning 
humid, plus psamment, the suborder of the Entisols that 
has a udic moisture regime). 

SUBGROUP. Each great group has a Турс subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central! concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 


Typic identifies the subgroup that typifies the great 
group. An example is Typic Udipsamments. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is mixed, mesic Typic 
Udipsamments. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typica! of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
Soil Survey Manual (11). Many of the technical terms 
used in the descriptions are defined in Soil Taxonomy 
(13). Unless otherwise stated, colors in the descriptions 
are for moist soil. Following the pedon description is the 
range of important characteristics of the soils in the 
series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units." 
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Adrian Series 


The Adrian series consists of very poorly drained 
soils on outwash plains or in glacial lake basins. These 
soils formed in muck 16 to 51 inches deep over sand. 
Permeability is moderately rapid to moderately slow in 
the muck layer and rapid in the substratum. Slope is 0 
to 1 percent. 

Typical pedon of Adrian muck, 0 to 1 percent slopes, 
approximately 1,200 feet south and 40 feet west of the 
northeast corner of sec. 33, Т. 20 М., В. ВЕ. 


Оа1—0 to 20 inches: sapric material, black (М 2/0) 
broken face, rubbed, and pressed: less than 5 
percent fiber, unrubbed and гирбед; weak coarse 
subangular blocky structure; slightly sticky; many 
fine and few medium roots to a depth of 15 inches 
and few medium roots to a depth of 20 inches; 
neutral; abrupt wavy boundary. 

Оа2—20 to 32 inches; sapric material, black (109 2/1) 
broken face, rubbed, and pressed; about 28 percent 
fiber, less than 5 percent rubbed; weak coarse 
subangular blocky structure; slightly sticky; neutral; 
abrupt wavy boundary. 

C1—32 to 42 inches; dark grayish brown (10YR 4/2) 
sand: single grain; loose; about 3 percent gravel; 
neutral; abrupt wavy boundary. 

C2—42 to 60 inches; dark gray (10У 4/1) sand; single 
grain; loose; about 5 percent gravel; some pale 
brown (10YR 6/3) sand grains; neutral. 


Depth to the sandy C horizon ranges from 16 to 51 
inches. The organic material is primarily herbaceous, 
but some layers contain as much as 10 percent woody 
material. 

The surface tier is neutral or has hue of 10YR, value 
of 2 or 3, and chroma of less than 2, broken face or 
rubbed. Some pedons have a layer of hemic material, 1 
to 2 inches thick, on the surface. The subsurface tier 
and bottom tier are neutral or have hue of 10YR ог 
7.5YR, value of 2 or З, and chroma of 1 or 2, broken 
face or rubbed. In some pedons thin layers of hemic 
material less than 4 inches thick occur in these tiers. In 
some pedons a thin sapric layer that contains as much 
as 20 percent, by volume, mineral material is directly 
above the C horizon. The C horizon is dominantly sand, 
but some pedons have thin strata of loamy sand or fine 
sand. The content of gravel in this horizon ranges from 
0 to 10 percent. 


Belleville Series 


The Belleville series consists of poorly drained soils 
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in glacial lake basins. These soils formed in sandy 
deposits over silty or loamy deposits. Permeability is 
rapid in the upper part of the profile and moderately 
slow in the lower part. Slope ranges from 0 to 2 
percent. 

Typical pedon of Belleville loamy sand, 0 to 2 
percent slopes, approximately 1,000 feet south and 200 
feet east of the northwest corner of sec. 9, T. 19 N., R. 
13 E. 


Ap—0 to 10 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; weak medium granular 
structure; very friable; common fine and medium 
roots; slightly acid; abrupt smooth boundary. 

Bg—10 to 26 inches; grayish brown (10YH 5/2) sand; 
few fine prominent strong brown (7.5YR 5/8) 
mottles; weak coarse subangular blocky structure; 
very friable; neutral; clear wavy boundary. 

C1—26 to 30 inches; brown (10YR 5/3) sand; single 
grain; loose; about 1 percent gravel; sand grains 
are uncoated; neutral; abrupt wavy boundary. 

2C2—30 to 60 inches; reddish brown (5YR 5/3) silty 
clay loam; massive; firm: strongly effervescent; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 38 
inches. The A horizon has value of 2 or 3 and chroma 
of 1 or 2. The Bg horizon has hue of 10YR or 2.5Y, 
value of 4 to 6, and chroma of 1 or 2. It is typically 
sand, but some pedons have thin subhorizons of fine 
sand or loamy fine sand. The 2C horizon is dominantly 
silty clay loam or clay loam but has thin strata of loam 
in some pedons. 


Billett Series 


The Billett series consists of well drained soils on 
outwash plains (fig. 7). These soils formed in loamy and 
sandy deposits over outwash sand and gravel. 
Permeability is moderately rapid in the upper part of the 
profile and rapid in the lower part. Slope ranges from 0 
to 2 percent. 

Typical pedon of Billett sandy loam, 0 to 2 percent 
slopes, approximately 2,240 feet south and 600 feet 
west of the northeast corner of sec. 35, Т. 20 М., R. 9 
Е. 


Ар О to 8 inches; black (10YR 2/1) sandy loam, dark 
grayish brown (10YR 4/2) dry; moderate medium 
subangular blocky structure; friable; many fine 
roots; about 1 percent gravel and 1 percent 
cobbles; slightly acid; abrupt smooth boundary. 

BA—8 to 11 inches; dark brown (10YR 3/3) sandy 
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Figure 7.—Profile of a Billett soil that has an 11-inch-thick surface 
layer and common cobbles in the subsoil and substratum. 
Depth is marked in feet. 


loam, pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; friable; many fine 
roots: about 3 percent grave! and 10 percent 
cobbles: slightly acid; abrupt wavy boundary. 
Bt1—11 to 28 inches; brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; 
friable: many fine roots; thin faint continuous 
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reddish brown (5YR 4/4) clay films on faces of 
peds; about 6 percent gravel and 4 percent cobbles; 
strongly acid; abrupt wavy boundary. 

Bt2—28 to 31 inches; brown (7.5YR 4/4) gravelly loamy 
sand; weak fine subangular blocky structure; very 
friable; many fine roots; clay bridges between 
mineral grains; about 25 percent gravel and 10 
percent cobbles; neutral; abrupt wavy boundary. 

С--31 to 60 inches; light yellowish brown (10YR 6/4) 
very gravelly sand; single grain; loose; few fine 
roots in the upper part; about 40 percent gravel and 
10 percent cobbles; slightly effervescent from 
dolomite fragments; mildly alkaline. 


The thickness of the solum ranges from 30 to 40 
inches. The content of gravel ranges from 2 to 10 
percent in the upper part of the subsoil, from 5 to 25 
percent in the lower part, and from 10 to 40 percent in 
the substratum. The content of cobbles ranges from 4 
to 10 percent in the subsoil and substratum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 
2 or 3, and chroma of 1 or 2. The BA horizon has value 
of 3 to 5 and chroma of 2 to 4. The Bt horizon has hue 
of 7.5YR or 10YR, value of 4 or 5, and chroma of 4 to 
6. It is sandy loam in the upper part and gravelly loamy 
sand or gravelly sandy loam in the lower part. The C 
horizon has hue of 7.5 YR or 10YR, value of 5 or 6, and 
chroma of 2 to 4. It is typically very gravelly sand, but 
some pedons have thin strata of loamy sand or sand. 


Boyer Series 


The Boyer series consists of well drained soils on 
outwash plains and moraines. These soils formed in 
sandy and loamy deposits over sand or gravelly sand. 
Permeability is moderately rapid in the subsoil and very 
rapid in the substratum. Slope ranges from 2 to 20 
percent. 

Typical pedon of Boyer loamy sand, 2 to 6 percent 
slopes, approximately 25 feet north and 1,200 feet east 
of the southwest corner of sec. 15, Т. 18 М., В. 11 E. 


Ар--0 to В inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak medium granular 
structure; very friable; few fine roots; about 2 
percent gravel; slightly acid; abrupt smooth 
boundary. 

Bt1—8 to 10 inches; brown (7.5YR 4/4) loamy sand; 
weak coarse subangular blocky structure; very 
friable; few fine roots; common faint clay bridges 
between mineral grains; about 3 percent gravel; 
slightly acid; clear wavy boundary. 
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Bt2—10 to 18 inches: brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; 
friable: few fine vesicular and many fine irregular 
pores: common faint dark brown (7.5YR 4/4) clay 
films on faces of peds; about 3 percent gravel and 4 
percent cobbles; slightly acid; clear wavy boundary. 

ВС- 18 to 22 inches: strong brown (7.5YR 5/6) loamy 
sand; weak coarse subangular blocky structure; 
very friable; about 3 percent gravel and 4 percent 
cobbles; neutral; clear wavy boundary. 

C—22 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain: loose; about 5 percent gravel 
and 4 percent cobbles; slightly effervescent; mildly 
alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The content of gravel ranges from 2 to 20 
percent in the solum and substratum. The content of 
cobbles ranges from 0 to 4 percent in the solum and 
from 2 to 5 percent in the substratum. 

The Ap horizon has value of 3 or 4. The E horizon, 
where it occurs. has hue cf 10YR, value of 5 or 6, and 
chroma of 3 or 4. It is typically loamy sand, but in some 
pedons it is gravelly loamy sand. The Bt horizon has 
hue of 7.5YR or 10YR. The C horizon has value of 5 or 
6 and chroma of 2 to 4. It is gravelly sand or sand. 


Coloma Series 


The Coloma series consists of excessively drained, 
rapidly permeable soils on moraines. These soils 
formed in sandy glacial drift. Slope ranges from 2 to 30 
percent, 

Typical редоп of Coloma loamy sand, 2 to 6 percent 
slopes. approximately 400 feet south and 1,150 feet 
west of the northeast corner of sec. 29, T. 18 М., В. 8 
E. 


A—0 to 4 inches; very dark brown (10YR 2/2) loamy 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; common fine roots; 
many very fine irregular pores; about 2 percent 
gravel: very strongly acid; abrupt smooth boundary. 

Е1--4 to 15 inches; dark brown (7.5YR 4/4) sand, light 
brown (7.5YR 6/4) dry; weak coarse subangular 
blocky structure; very friable; common medium 
roots: many very fine irregular pores; about 2 
percent gravel; very strongly acid; gradual wavy 
boundary. 

E2—15 to 39 inches; strong brown (7.5YR 5/6) sand, 
reddish yellow (7.5YR 6/6) dry; weak coarse 
subangular blocky structure; very friable; common 
medium roots; few fine irregular pores; about 1 
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percent gravel and 2 percent cobbles; strongly acid; 
abrupt broken boundary. 

E&BI—39 to 60 inches; light brown (7.5YR 6/4) sand 
(E); single grain; loose; strongly acid; several wavy 
and discontinuous brown (7.5YR 4/4) lamellae of 
loamy sand (Bt) s to 1' inches thick; weak 
medium subangular blocky structure; friable; few 
fine roots; about 7 percent gravel and 2 percent 
cobbles; medium acid. 


The content of gravel ranges from 0 to 15 percent 
throughout the profile, and the content of cobbles 
ranges from 0 to 5 percent. Some pedons have 
scattered stones on the surface. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 to 3. The E horizon has hue of 
7.5YR or 10YR and value of 4 to 6. The E&Bt horizon 
consists of strata of E material that range from 1 to 4 
inches in thickness and lamellae of Bt material that 
range from в to 112 inches in thickness. The strata of E 
material have hue of 7.5YR or 10YR, value of 4 to 7, 
and chroma of 4 to 6. Depth to the first Bt lamella is 36 
to 50 inches. The lamellae have hue of 5YR, 7.5YR, or 
10YR, value of 3 to 5, and chroma of 3 to 6. They are 
loamy sand or sandy loam. 


Fisk Series 


The Fisk series consists of somewhat poorly drained 
soils in glacial lake basins. These soils formed in sandy 
deposits over loamy and silty water-laid deposits. 
Permeability is rapid in the sandy upper part of the 
profile and moderate in the loamy and silty deposits. 
Slope ranges from 0 to 3 percent. 

Typical pedon of Fisk loamy sand, 0 to 3 percent 
slopes, approximately 2,020 feet north and 2,600 feet 
east of the southwest corner of sec. 22, T. 18 М., В. 12 
Е. 


Ap—0 to 8 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure: very friable; few fine and medium 
roots; medium acid: abrupt smooth boundary. 

Ву/1--8 to 23 inches; yellowish brown (10YR 5/6) sand; 
weak coarse subangular blocky structure; very 
friable; slightly acid; gradual wavy boundary. 

Bw2—23 to 33 inches; yellowish brown (10YR 5/6) 
sand; many medium prominent strong brown (7.5YR 
5/8) and common medium prominent light brownish 
gray (10YR 6/2) mottles; weak very coarse 
subangular blocky structure; very friable; slightly 
acid; abrupt wavy boundary. 

2Bg1—33 to 36 inches; brown (7.5YR 5/2) fine sandy 
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loam: many coarse prominent strong brown (7.5YR 
5/8) mottles; weak very coarse subangular blocky 
structure; very friable: slightly acid; clear wavy 
boundary. 

2Bg2—36 to 41 inches; pinkish gray (7.5 YR 6/2) silt 
loam; many coarse prominent strong brown (7.5 YR 
5/8) mottles; weak coarse prismatic structure 
parting to weak fine subangular blocky; very friable; 
slightly acid; clear wavy boundary. 

2Cgt—41 to 49 inches; pinkish gray (7.5YR 7/2) silt 
юат: many medium prominent strong brown (7.5YR 
5/6) mottles; massive; very friable; neutral; clear 
wavy boundary. 

2Cg2—49 to 60 inches; pinkish gray (7.5 YR 7/2) silt 
loam; common coarse prominent strong brown 
(7.5YR 5/8) mottles; massive; very friable; neutral 
and slightly effervescent at a depth of 55 inches. 


The solum ranges from 30 to 50 inches in thickness. 
The sandy upper part of the profile ranges from 20 to 
40 inches in thickness. 

The Ap horizon has value of 2 to 4 and chroma of 1 
to 3. The Bw horizon has value of 4 to 6 and chroma of 
4 to 8. It is loamy sand or sand. The 2Bg horizon has 
hue of SYR, 7.5YR, or 10YR and value of 4 to 7. It is 
fine sandy loam, very fine sandy loam, or silt loam. The 
2Са horizon has colors similar to those of the 2Bg 
horizon. It is silt loam or stratified silt loam and very fine 
sandy loam. 


Hortonville Series 


The Hortonville series consists of well drained soils 
on moraines. These soils formed in loamy glacial! till. 
Permeability is moderately slow in the subsoil and 
moderately slow or slow in the substratum. Slope 
ranges from 2 to 12 percent. 

Typical pedon of Hortonville fine sandy loam, 2 to 6 
percent slopes. approximately 2,620 feet south and 
1.820 feet west of the northeast corner of sec. 17, T. 20 
N. Я. 13 E. 


Ар—0 to 8 inches; dark brown (10YR 3/3) fine sandy 
loam, pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; common fine roots; about 
2 percent gravel; slightly acid; abrupt smooth 
boundary. 

B/E—8 to 13 inches; reddish brown (5ҮН 4/4) clay 
loam: moderate medium subangular blocky 
structure; firm; few fine roots; few faint dark reddish 
brown (БУВ 3/4) clay films on faces of Bt peds; 
brown (7.5YR 5/2) loam (E), pinkish gray (7.5YR 
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7/2) dry, interfingers ( to 3 inch wide) penetrate 
and occupy about 25 percent of this horizon; about 
2 percent gravel: medium acid: clear wavy 
boundary. 

Bt—13 to 29 inches; reddish brown (5У 4/4) Сау 
loam; strong fine angular blocky structure; firm; few 
fine roots; many faint dark reddish brown (5YR 3/4) 
clay films on faces of peds; about 2 percent gravel; 
medium acid; clear wavy boundary. 

BC—29 to 35 inches; reddish brown (5YR 4/4) loam; 
moderate medium subangular blocky structure; firm; 
about 3 percent gravel: slightly acid: clear wavy 
boundary. 

C—35 to 60 inches; reddish brown (5YR 5/4) loam; 
massive; friable; about 4 percent gravel; strongly 
effervescent; moderately alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. The content of gravel and cobbles ranges from 
1 to 15 percent throughout the solum and substratum. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
3 or 4, and chroma of 2 or 3. It is loam or fine sandy 
loam. The Е horizon, where it occurs, has hue of 7.5YR 
or 10YR, value of 4 to 6, and chroma of 2 or 3. The Bt 
horizon is dominantly clay loam or silty clay loam, but in 
some pedons it has thin or transitional subhorizons of 
loam. The BC horizon has texture similar to that of the 
Bt horizon. The C horizon is fine sandy loam, loam, or 
clay loam. 


Houghton Series 


The Houghton series consists of very poorly drained 
soils on outwash plains and moraines. These soils 
formed in more than 51 inches of organic material. 
Permeability is moderately slow to moderately rapid. 
Slope is О to 1 percent. 

Typical pedon of Houghton muck, 0 to 1 percent 
slopes, approximately 310 feet north and 30 feet east of 
the southwest corner of sec. 24, Т. 20 М., В. 13 Е. 


Оа1--0 to 7 inches; sapric material, black (10YR 2/1) 
broken face, rubbed, and pressed; about 5 percent 
fiber, less than 5 percent rubbed; weak coarse 
subangular blocky structure; slightly sticky; many 
medium and fine roots; slightly acid; abrupt smooth 
boundary. 

Оа2— 7 to 15 inches; sapric material, very dark gray 
(ТОУВ 3/1) broken face, black (10YR 2/1) rubbed, 
and very dark grayish brown (10YR 3/2) pressed; 
about 20 percent fiber, 7 percent rubbed; weak thick 
platy structure; nonsticky; common fine and medium 
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roots: slightly acid: clear wavy boundary. 

Oa3—15 to 26 inches: sapric material, black (10YR 2/1) 
broken face and rubbed, very dark gray (10YR 3/1) 
ргеззед; about 5 percent fiber, 2 percent гиббед; 
weak medium subangular blocky structure; slightly 
sticky; common medium roots; slightly acid; clear 
wavy boundary. 

Оа4—26 to 42 inches; sapric material, very dark brown 
(10YR 2/2) broken face and very dark gray (10YR 
3/1) rubbed and pressed; about 10 percent fiber, 2 
percent rubbed; weak coarse subangular blocky 
structure: nonsticky: few fine roots; slightly acid: 
gradual wavy boundary. 

Оа5—42 to 60 inches; sapric material, very dark brown 
(10YR 272) broken face and pressed, very dark gray 
(10YR 3/1) rubbed; about 20 percent fiber, 1 
percent rubbed; weak thick platy structure; 
попа ску; slightly acid. 


The organic material is more than 51 inches thick. It 
is primarily herbaceous, but in some pedons it is 5 to 10 
percent woody fragments. 

The sapric material is neutral ог has hue of 10YR ог 
7.5YR and chroma of 1 to 3, broken face, rubbed, or 
pressed. Some pedons have thin layers of hemic 
material. 


Keowns Series 


The Keowns series consists of poorly drained, 
moderately permeable soils in glacial lake basins. 
These soils formed in silty and loamy water-laid 
deposits. Slope ranges from 0 to 2 percent. 

These soils have a slightly thicker dark colored 
surface layer than is defined as the range for the 
Keowns series. This difference does not significantly 
alter the usefulness and behavior of the soils. 

Typical pedon of Keowns silt loam, 0 to 2 percent 
slopes. approximately 1.520 feet south and 1,600 feet 
west of the northeast corner of sec. 15, T. 18 N., R. 12 
E. 


Ар—0 to 11 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry: weak coarse subangular blocky 
Structure parting to weak medium granular; friable: 
few fine and medium roots; neutral; abrupt smooth 
boundary. 

A—11 to 13 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry: few medium prominent red (2.5YR 
4/8) mottles; weak fine subangular blocky structure; 
friable; mildly alkaline; abrupt wavy boundary. 

8а1—13 to 18 inches: grayish brown (10YR 5/2) silt 
loam: common medium prominent red (2.5YR 4/8) 
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mottles; weak medium subangular blocky structure: 
friable; mildly alkaline; clear wavy boundary. 

Bg2—18 to 22 inches; grayish brown (10YR 5/2) silt 
loam; common medium prominent strong brown 
(7.5YR 5/6) mottles; weak coarse subangular blocky 
structure; friable; mildly alkaline; clear wavy 
boundary. 

BCg—22 to 29 inches; grayish brown (10YR 5/2) very 
fine sandy loam; many coarse prominent yellowish 
red (SYR 5/8) mottles; weak coarse subangular 
blocky structure; very friable; mildly alkaline; clear 
wavy boundary. 

Са1—29 to 38 inches; light brownish gray (10YR 6/2) 
silt loam; many coarse prominent yellowish red 
(5YR 5/8) mottles; massive; very friable: slightly 
effervescent, mildly alkaline; clear wavy boundary. 

Cg2—38 to 55 inches; grayish brown (10YR 5/2) 
stratified very fine sandy loam and sandy loam; 
many coarse prominent yellowish brown (10YR 5/8) 
mottles; massive; very friable; strata 1 to 8 inches 
thick; slightly effervescent; mildly alkaline; clear 
wavy boundary. 

Cg3—55 to 60 inches; light gray (10YR 7/2) silt loam; 
many coarse prominent dark reddish brown (5YR 
3/4) mottles; massive; friable; slightly effervescent: 
mildly alkaline. 


The thickness of the solum ranges from 20 to 32 
inches. The A horizon has value of 2 or 3 and chroma 
of 1 or 2. The Bg horizon has hue of 2.5Y or 10YR, 
value of 5 to 7, and chroma of 1 or 2. It typically is very 
fine sandy loam or silt loam, but in some pedons it has 
thin subhorizons of fine sand or very fine sand. The Cg 
horizon has hue of 2.5Y or 10YR, value of 4 to 7, and 
chroma of 1 or 2. It is mainly stratified very fine sandy 
loam, sandy loam, and silt loam but has strata of fine 
sand, very fine sand, or fine sandy loam in some 
pedons. 


Kewaunee Series 


The Kewaunee series consists of well drained, 
moderately slowly permeable or slowly permeable soils 
on moraines. These soils formed in loamy and silty 
deposits and clayey glacial till. Slope ranges from 2 to 6 
percent. 

Typical pedon of Kewaunee loam, 2 to 6 percent 
slopes, approximately 1,100 feet south and 1,250 feet 
east of the northwest corner of sec. 24, Т. 18 М., В. 13 
E. 


Ap—0 to 8 inches; dark brown (10YR 3/3) loam, light 
brownish gray (10YR 6/2) dry; moderate medium 
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granular structure: friable: few fine and medium 
roots; many very fine irregular pores; about 2 
percent gravel; neutral; abrupt smooth boundary. 
Bt1—8 to 19 inches; reddish brown (5YR 5/4) silty clay 
loam: moderate coarse subangular blocky structure 
parting to strong very fine angular blocky; firm; few 
fine and medium roots; few very fine tubular and 
many very fine irregular pores; few clay flows in old 
root channels; few faint continuous reddish brown 
(5YR 4/4) clay films on faces of peds; about 2 
percent gravel; medium acid; clear wavy boundary. 
Bt2—19 to 29 inches: reddish brown (SYR 4/4) clay; 
strong very fine angular blocky structure: firm; few 
fine roots; common very fine vesicular and irregular 
pores; few clay flows in old root channels: about 3 
percent gravel; medium acid; clear wavy boundary. 
BC—29 to 32 inches; reddish brown (5YR 4/4) clay; 
strong very fine angular blocky structure: firm; few 
very fine irregular pores; few slickensides; about 3 
percent gravel; neutral; clear wavy boundary. 
C—32 to 60 inches; reddish brown (5YR 4/4) silty clay 
loam: massive: firm; about 4 percent gravel and 2 
percent cobbles; many circular spots of light gray 
(10ҮН 7/2) soft lime accumulations; violently 
effervescent; moderately alkaline. 


The thickness of the solum ranges from 24 to 36 
inches. The content of gravel ranges from 0 to 10 
percent in the subsoil and substratum. The content of 
cobbles ranges from 0 to 2 percent and is highest in the 
substratum. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
3 or 4. and chroma of 2 or 3. The Bt horizon has value 
of 3 to 5 and chroma of 3 or 4. It is dominantly clay, but 
in the upper part it is commonly silty clay loam. The C 
horizon is typically silty clay loam, but in some pedons it 
has thin strata of clay. silty clay, or clay loam. 


Kingsville Series 


The Kingsville series consists of poorly drained, 
rapidly permeable soils on outwash plains, in glacial 
lake basins. and on low beach ridges. These soils 
formed in sandy deposits. Slope ranges from 0 to 2 
percent. 

Typical pedon of Kingsville loamy sand, 0 to 2 
percent slopes, approximately 1,760 feet south and 75 
feet west of the northeast corner of sec. 33, T. 20 N., В. 
8E. 


Ap—0 to 7 inches: black (М 2/0) loamy sand, very dark 
gray (N 3/0) dry; weak coarse subangular blocky 
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structure parting to weak medium granular; very 
friable; common fine and medium roots; about 1 
percent gravel; strongly acid; abrupt smooth 
boundary. 

AC—7 to 15 inches; 80 percent very dark gray (10YR 
3/1) sand, gray (10YH 5/1) dry, and 20 percent pale 
brown (10YR 6/3) sand; weak coarse subangular 
blocky structure; very friable; few fine roots; about 1 
percent gravel; sand grains are uncoated: slightly 
acid; clear wavy boundary. 

Са- 15 to 60 inches; 80 percent grayish brown (10YR 
5/2) sand and 20 percent pale brown (10YR 6/3) 
sand; single grain; loose; about 5 percent gravel; 
sand grains are uncoated; neutral. 


The content of gravel ranges from 0 to 5 percent 
throughout the profile. The Ap horizon is neutral or has 
value of 2 or 3 and chroma of 1 or 2. The AC horizon 
has hue of 2.5Y or 10YR, value of 3 to 6, and chroma 
of 1 to 3. It is sand or fine sand. The Cg horizon has 
hue of 10YR or 2.5Y, value of 5 or 6, and chroma of 2 
or 3. It is typically sand, but it has thin strata of fine 
sand or loamy fine sand in some pedons. 


Leola Series 


The Leola series consists of somewhat poorly 
drained soils on outwash plains. These soils formed in 
sandy and loamy deposits. Permeability is moderately 
rapid in the subsoil and rapid in the substratum. Slope 
ranges from 0 to 2 percent. 

Typica! pedon of Leola loamy sand, 0 to 2 percent 
slopes, approximately 660 feet south and 2,600 feet 
east of the northwest corner of sec. 8, Т. 20 М., В. BE. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
medium granular structure; very friable; few fine 
roots; medium acid; abrupt smooth boundary. 

Ву/1--8 to 16 inches; yellowish brown (10YR 5/4) loamy 
sand; few fine prominent strong brown (7.5YR 5/8) 
mottles; weak coarse subangular blocky structure; 
very friable; few fine roots; medium acid; clear wavy 
boundary. 

Bw2—16 to 24 inches; yellowish brown (10YR 5/4) 
loamy sand; common medium prominent strong 
brown (7.5YR 5/8) апа few medium distinct light 
brownish gray (10YR 6/2) mottles; weak coarse 
subangular blocky structure; very friable; about 5 
percent gravel and 3 percent cobbles; medium acid; 
clear wavy boundary. 

Bt—24 to 31 inches; 60 percent strong brown (7.5YR 
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5/8) loamy sand and 40 percent light brownish gray 
(10YR 6/2) loamy sand: weak coarse subangular 
blocky structure: very friable: few faint clay bridges 
between sand grains; about 3 percent gravel; 
medium acid: clear wavy boundary. 

Btg1—31 to 37 inches: 60 percent light brownish gray 
(10YR 6/2) sandy loam and 40 percent strong 
brown (7.5YR 5/8) sandy loam; weak medium 
subangular blocky structure; friable; common faint 
clay bridges between sand grains; about 3 percent 
gravel: medium acid: clear wavy boundary. 

Btg2—37 to 44 inches; light brownish gray (10YR 6/2) 
loamy sand; many coarse prominent strong brown 
(7.5YR 5/8) mottles; weak coarse subangular blocky 
structure: very friable; few faint clay bridges 
between sand grains: about 3 percent gravel; 
strongly acid: clear wavy boundary. 

Cg1—44 to 51 inches; 50 percent light brownish gray 
(10YR 6/2) sand and 50 percent strong brown 
(7.5YR 5/8) sand: single grain; loose; about 3 
percent gravel: slightly acid: clear wavy boundary. 

Cg2—51 to 60 inches: light brownish gray (10YR 6/2) 
sand: many coarse prominent strong brown (7.5YR 
5/8) mottles: single grain; loose; about З percent 
gravel: neutral. 


The thickness of the solum ranges from 30 to 50 
inches. The content of gravel ranges from 2 to 15 
percent in the зо!ит and from 2 to 30 percent in the 
substratum. The content of cobbles ranges from 0 to 5 
percent in the subsoil and substratum. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. The Bw horizon has value and chroma of 4 to 6. 
The Bt horizon has value of 4 to 6 and chroma of 2 to 
8. It is sandy loam or loamy sand. The Cg horizon has 
hue of 7.5YR or 10YR, value of 4 to 6. and chroma of 2 
to 8. 


Manawa Series 


The Manawa Series consists of somewhat poorly 
drained, slowly permeable soils on moraines and in 
glacial lake basins. These soils farmed in silty and 
clayey deposits. Slope ranges from 0 to 3 percent. 

Typical pedon of Manawa silt loam, 0 to 3 percent 
slopes, approximately 600 feet south and 200 feet west 
of the northeast corner of sec. 24, Т. 18 N., В. 13 E. 


Ар—0 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate medium granular 
structure; friable; many fine and medium roots; 
common fine vesicular pores and few very fine 
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tubular pores; neutral; abrupt smooth boundary. 

Bt1—9 to 12 inches; reddish brown (5YR 4/4) clay; few 
fine distinct yellowish red (БУН 5/6) mottles; strong 
very fine angular blocky structure; firm; few fine 
roots; common fine vesicular pores and few very 
fine tubular pores; continuous faint dark reddish 
brown (5YR 3/4) clay films on faces of peds; few 
clay flows in pores; medium acid: clear маму 
boundary. 

Bt2—12 to 16 inches; reddish brown (5YR 4/4) clay; 
few fine distinct reddish gray (5YR 5/2) and many 
medium distinct yellowish red (5YR 5/6) mottles; 
strong very fine angular blocky structure; firm; few 
fine roots; common fine vesicular pores and few 
very fine tubular pores; continucus faint dark 
reddish brown (5YR 3/4) clay films on faces of 
peds: few clay flows in pores; slightly acid; clear 
wavy boundary. 

B13—16 to 26 inches; reddish brown (5YR 5/4) clay; 
many medium distinct pinkish gray (5YR 6/2) and 
many coarse prominent yellowish red (5YR 5/8) 
mottles; moderate fine angular blocky structure; 
firm; common medium vesicular pores and few fine 
tubular pores; continuous faint reddish brown (5YR 
4/4) clay films on faces of peds; few slickensides; 
neutral; clear wavy boundary. 

ВС- 26 to 29 inches; reddish brown (5YR 4/4) silty 
clay; many medium distinct pinkish gray (5YR 6/2) 
mottles; moderate fine subangular blocky structure: 
firm; few fine tubular pores; about 5 percent 
dolomite gravel; slightly effervescent: neutral; clear 
wavy boundary. 

C—29 to 60 inches: reddish brown (5YR 4/4) silty clay 
loam; massive: firm; about 3 percent dolomite 
gravel; many light gray (10YR 7/1) web-shaped soft 
lime accumulations; violently effervescent; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 36 
inches. The content of gravel ranges from 0 to 12 
percent in the subsoil and substratum. 

The Ap horizon has value of 2 or 3 and chroma of 1 
to 3. The Bt horizon has chroma of 3 or 4. It is 
commonly clay or silty clay, but some pedons have thin 
subhorizons of silty clay loam or clay loam. The С 
horizon has value of 4 or 5 and chroma of 3 or 4. It is 
typically silty clay loam, but in some pedons it has thin 
strata of silty clay or clay loam. 


Mecosta Series 


The Mecosta series consists of somewhat 
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excessively drained, rapidly permeable soils on 
moraines. These soils formed in sandy and gravelly 
deposits. Slope ranges from 12 to 20 percent. 

Typical pedon of Mecosta gravelly loamy sand, in an 
area of Boyer-Mecosta complex, 12 to 20 percent 
slopes. approximately 2,590 feet west and 2,440 feet 
south of the northeast corner of sec. 9, Т. 19 М., В. 10 
Е; 


А— 0 to 8 inches: very dark gray (10YR 3/1) gravelly 
loamy sand, dark grayish brown (ТОМА 4/2) dry; 
weak medium granular structure; very friable; 
common fine roots: about 20 percent gravel and 10 
percent cobbles: neutral: abrupt wavy boundary. 

Bw—8 to 15 inches; brown (7.5YR 4/4) gravelly loamy 
sand: weak coarse subangular blocky structure: 
very friable: common fine roots; about 20 percent 
gravel and 10 percent cobbles; mildly alkaline; 
abrupt wavy boundary. 

C—15 to 60 inches; pale brown (10YR 6/3) very 
gravelly sand; single grain; loose; about 50 percent 
gravel and 15 percent cobbles; slightly effervescent: 
mildly alkaline. 


The thickness of the solum ranges from 8 to 17 
inches. The content of gravel ranges from 10 to 25 
percent in the solum and from 35 to 70 percent in the 
substratum. The content of cobbles ranges from 5 to 10 
percent in the solum and from 5 to 15 percent in the 
substratum. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 10YR or 7.5YR, value of 
3 to 5, and chroma of 4 to 6. It is loamy sand or 
gravelly loamy sand. The С horizon has value of 5 or 6 
and chroma of 3 or 4. 


Meehan Series 


The Meehan series consists of somewhat poorly 
drained. rapidly permeable soils on outwash plains. 
These soils formed in sandy deposits. Slope ranges 
from 0 to З percent. 

Typical pedon of Meehan loamy sand, 0 to 3 percent 
slopes. approximately 2.600 feet south and 100 feet 
east of the northwest corner of sec. 34, T. 20 М., В. 8 
E. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
medium granular structure; very friable; many fine 
and medium roots; few fine tubular pores; strongly 
acid; abrupt smooth boundary. 

Bw1—8 to 15 inches: yellowish brown (10YR 5/4) sand; 
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common medium prominent yellowish brown (10YR 
5/8) mottles; weak medium subangular blocky 
structure; very friable; few fine roots; about 5 
percent gravel; strongly acid; clear wavy boundary. 

Bw2—15 to 22 inches; pale brown (10YR 6/3) sand; 
few fine prominent strong brown (7.5YR 5/8) 
mottles; weak coarse subangular blocky structure: 
very friable; sand grains are uncoated; strongly 
acid; clear wavy boundary. 

Bw3—22 to 33 inches; pale brown (10YR 6/3) sand; 
many coarse prominent strong brown (7.5YR 5/8) 
mottles; weak coarse subangular blocky structure: 
very friable; about 1 percent gravel; sand grains are 
uncoated; medium acid; clear wavy boundary. 

С--33 to 60 inches; pale brown (10YR 6/3) sand; single 
grain; loose; about 1 percent gravel: sand grains 
are uncoated; medium acid. 


The thickness of the solum ranges from 24 to 42 
inches. The content of gravel ranges from 0 to 15 
percent in the subsoil and substratum. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. The Bw horizon has hue of 7.5 YR or 10YR, value 
of 4 to 6, and chroma of 2 to 8. The C horizon has 
value of 5 to 7 and chroma of 2 to 4. 


Morocco Series 


The Morocco series consists of somewhat poorly 
drained, rapidly permeable soils in glacial lake basins. 
These soils formed in sandy deposits. Slope ranges 
from 0 to 3 percent. 

Typical pedon of Morocco fine sand, 0 to 3 percent 
slopes, approximately 100 feet south and 880 feet west 
of the northeast corner of sec. 26, Т. 18 М., В. 12 E. 


Ар--0 to 8 inches; very dark gray (10YR 3/1) fine sand, 
gray (10YR 5/1) dry; weak medium granular 
structure; very friable; common fine roots; medium 
acid; abrupt smooth boundary. 

Bw1—8 to 11 inches; yellowish brown (10 YR 5/4) fine 
sand; weak coarse subangular blocky structure; 
very friable; medium acid; clear wavy boundary. 

Bw2—11 to 25 inches; yellowish brown (10YR 5/6) fine 
sand; few medium prominent grayish brown (10YR 
5/2) mottles; weak coarse subangular blocky 
structure; very friable; strongly acid; clear wavy 
boundary. 

C1—25 to 33 inches; yellowish brown (10YR 5/8) fine 
sand; many coarse prominent light brownish gray 
(10YR 6/2) mottles; single grain; loose; medium 
acid; clear wavy boundary. 

С2--33 to 60 inches; pale brown (10YR 6/3) fine sand; 
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many coarse prominent yellowish brown (10YR 5/8) 
mottles; single grain: loose; medium acid; clear 
wavy boundary. 


The thickness of the solum ranges from 24 to 42 
inches. These soils are typically free of coarse 
fragments, but some pedons contain as much as 12 
percent gravel in the subsoil and substratum. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. The Bw horizon has hue of 10YR or 7.5YR, value 
of 5 or 6, and chroma of 4 to 8. The C horizon has 
chroma of 2 to 8. It is dominantly fine sand, but in some 
pedons it has thin, discontinuous strata of sand. 


Nebago Series 


The Nebago series consists of somewhat poorly 
drained soils in glacial lake basins. These soils formed 
in sandy. loamy, and clayey deposits. Permeability is 
rapid in the sandy part of the subsoil and moderately 
slow or slow in the clayey part of the subsoil and in the 
substratum. Slope ranges from 0 to 3 percent. 

Typical pedon of Nebago loamy fine sand, 0 to 3 
percent slopes, approximately 500 feet west and 200 
feet north of the southeast corner of sec. 16, T. 18 N.. 
В. 13 E. 


Ар--0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure; very 
friable: many medium and few very fine roots; 
slightly acid; abrupt smooth boundary. 

Bw1—9 to 17 inches: brown (ТОМА 4/3) fine sand; few 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; very 
friable: few very fine roots; slightly acid: clear маму 
boundary. 

Bw2—17 to 22 inches; brown (10YR 4/3) fine sand; few 
fine faint grayish brown (10YR 5/2) and common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; very 
friable; few very fine roots; slightly acid: abrupt 
smooth boundary. 

Bw3—22 to 24 inches: brown (7.5YR 5/4) fine sandy 
loam: common medium prominent grayish brown 
(ТОУВ 5/2) mottles; weak medium subangular 
blocky structure; very friable; thin strata of loamy 
fine sand make up about 40 percent of this horizon; 
slightly acid; abrupt smooth boundary. 

2Bw4—24 to 31 inches; reddish brown (5YR 4/4) clay; 
common coarse prominent strong brown (7.5YR 
5/6) mottles; moderate fine angular blocky structure: 


Soil Survey 


firm; slightly acid; clear wavy boundary. 

2BC—31 to 42 inches; reddish brown (5YR 4/4) clay; 
few medium prominent strong brown (7.5YR 5/6) 
mottles; moderate medium angular blocky structure; 
firm; slightly acid; clear wavy boundary. 

2C—42 to 60 inches: reddish brown (5YR 4/4) clay; 
massive; firm; slightly effervescent in few fine gray 
(5Y 5/1) carbonate accumulations; neutral. 


The thickness of the solum ranges from 30 to 50 
inches. The sandy upper part of the profile ranges from 
20 to 40 inches in thickness. These soils are typically 
free of coarse fragments, but some pedons have as 
much as 10 percent gravel in the clayey part of the 
subsoil and in the substratum. 

The Ap horizon has value of 2 to 4 and chroma of 1 
1o 3. The Bw horizon has value of 4 to 6 and chroma of 
3 to 6. It is fine sand or loamy fine sand. The 2Bw 
horizon has hue of SYR or 7.5YR, value of 3 to 6, and 
chroma of 2 to 4. It is typically clay or silty clay, but thin 
subhorizons at the sand-clay contact are sandy loam or 
loam. The 2C horizon has hue of 7.5YR or 5YR and 
value and chroma of 3 to 5. It is typically clay or silty 
clay, but in some pedons it has thin strata of silt, silty 
clay loam, silt loam, or fine sand. 


Okee Series 


The Okee series consists of somewhat excessively 
drained, moderately permeable or moderately rapidly 
permeable soils on moraines. These soils formed in 
sandy and loamy glacial till. Slope ranges from 2 to 20 
percent. 

Typical pedon of Okee loamy sand, 6 to 12 percent 
slopes, approximately 20 feet south and 2,500 feet east 
of the northwest corner of sec. 25, Т. 20 М., В. 8 E. 


A—0 to 2 inches; black (10YR 2/1) loamy sand, very 
dark brown (10YR 2/2) dry; weak fine granular 
structure; very friable; few fine, medium, and coarse 
roots; few fine tubular pores; about 5 percent 
gravel; neutral; abrupt smooth boundary. 

Bw1—2 to 6 inches; dark yellowish brown (10YR 4/4) 
loamy sand, pale brown (10YR 6/3) dry: weak 
medium subangular blocky structure; very friable; 
few fine, medium, and coarse roots; about 5 percent 
gravel and 5 percent cobbles; medium acid; clear 
wavy boundary. 

Bw2—6 to 23 inches; yellowish brown (10YR 5/4) sand, 
very pale brown (10YR 7/4) dry; weak coarse 
subangular blocky structure; very friable; few fine, 
medium, and coarse roots; about 5 percent gravel 
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and 5 percent cobbles; slightly acid: abrupt маму 
boundary. 

2Bt1—23 to 35 inches; brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure: friable; 
few fine. medium, and coarse roots; common faint 
reddish brown (5YR 4/4) clay films on faces of 
peds: about 10 percent gravel and 5 percent 
cobbles; slightly acid; gradual wavy boundary. 

2Bt2—35 to 42 inches: brown (7.5YR 4/4) loamy sand; 
weak coarse subangular blocky structure; very 
friable: common faint clay bridges between sand 
grains; about 7 percent gravel and 5 percent 
cobbles: slightly acid; gradual wavy boundary. 

2ВС--42 to 60 inches; brown (7.5YR 4/4) sand; weak 
coarse subangular blocky structure; very friable: 
about 8 percent gravel, 7 percent cobbles, and 3 
percent boulders: neutral. 


The thickness of the solum ranges from 50 to more 
than 60 inches. The thickness of the sandy upper 
horizons ranges from 20 to 40 inches. The content of 
gravel and cobbles ranges from 5 to 12 percent in the 
upper part of the subsoil and from 5 to 35 percent in the 
lower part. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has value of 4 to 6 and chroma of 3 
to 5. It is sand or loamy sand. The 2Bt horizon has hue 
of SYR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. 
It is typically sandy loam in the upper part and loamy 
sand in the lower part, but in some pedons it has thin 
subhorizons of sandy clay loam. The 2BC horizon has 
colors similar to those of the 2Bt horizon. It is loamy 
sand or sand or the gravelly or cobbly analogs of those 
textures. The C horizon, where it occurs above a depth 
of 60 inches, has hue of 5YR or 7.5YR, value of 5 or 6, 
and chroma of 4 to 6. It has textures similar to those of 
the 2BC horizon. 


Palms Series 


The Palms series consists of very poorly drained 
soils in glacial lake basins. These soils formed in muck 
16 to 51 inches of deep over silty or loamy deposits. 
Permeability is moderately rapid to moderately slow in 
the muck layer and moderate or moderately slow in the 
substratum. Slope is 0 to 1 percent. 

Typical pedon of Palms muck, 0 to 1 percent slopes, 
approximately 1,340 feet north and 660 feet west of the 
southeast corner of sec. 4, T. 18 N., R. 12 E. 


Оа1—0 to 13 inches; sapric material, black (10YR 2/1) 
rubbed, broken face, and pressed: about 40 percent 
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fiber, 10 percent rubbed; weak medium subangular 
blocky structure; slightly sticky; many fine and 
medium roots; neutral; clear wavy boundary. 

Оа2—13 to 26 inches; sapric material, black (М 2/0) 
broken face, and black (10YR 2/1) rubbed and 
pressed; about 20 percent fiber, less than 5 percent 
rubbed; weak medium subangular blocky structure; 
slightly sticky; few fine roots; slightly acid; abrupt 
wavy boundary. 

C—26 to 60 inches; gray (10YR 5/1) silt loam; massive; 
sticky; neutral. 


Depth to the silty or loamy substratum ranges from 
16 to 51 inches. The organic material is primarily 
herbaceous, but some layers are as much as 10 
percent woody fragments. 

The surface tier is neutral or has hue of 7.5YR or 
10YR and chroma of 1 or 2. The subsurface and bottom 
tiers are neutral or have hue of 7.5YR or 10YR, value of 
2 or 3, and chroma of 1 or 2. Some pedons have layers 
of hemic material less than 10 inches thick. The C 
horizon has hue of 10YR or 2.5Y, value of 3 to 7, and 
chroma of 1 or 2. It is fine sandy loam, loam, silt loam, 
clay loam, or silty clay loam. In many pedons it has thin 
strata of loamy sand. 


Pearl Series 


The Pearl series consists of moderately well drained 
soils on outwash plains and stream terraces. These 
soils formed in sandy and loamy outwash. Permeability 
is moderately rapid in the subsoil and rapid in the 
substratum. Slope ranges Нот 0 to 3 percent. 

Typical pedon of Pearl loamy sand, 0 to 3 percent 
slopes, approximately 200 feet south and 100 feet east 
of the northwest corner of sec. 4, Т. 20 N., В. 8 E. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy 
sand, dark grayish brown (10YR 4/2) dry; weak 
coarse granular structure; very friable; many fine 
roots; many fine vesicular pores; neutral; abrupt 
smooth boundary. 

E1—8 to 20 inches; brown (7.5YR 5/4) sand; weak 
coarse subangular blocky structure; very friable; few 
fine roots; about 2 percent gravel; medium acid; 
gradual wavy boundary. 

E2—20 to 36 inches; brown (7.5YR 5/4) sand; common 
medium prominent strong brown (7.5YR 5/8) 
mottles; weak coarse subangular blocky structure; 
very friable; few fine roots; about 2 percent gravel; 
slightly acid; abrupt wavy boundary. 

Bt1—36 to 40 inches; dark brown (7.5YR 4/4) sandy 
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loam; common medium prominent strong brown 
(7.5YR 5/8) mottles; weak medium subangular 
blocky structure: very friable; common fine irregular 
pores: common faint clay films on faces of peds; 
about 2 percent gravel: strongly acid; clear wavy 
boundary. 

Bt2—40 to 44 inches; dark brown (7.5YR 4/4) loamy 
sand: common medium prominent strong brown 
(7.5УВ 5/8) and common medium prominent light 
brownish gray (10YR 6/2) mottles: weak coarse 
subangular blocky structure; very friable; common 
fine irregular pores; common faint clay bridges 
between sand grains: about 2 percent gravel; 
medium acid; abrupt wavy boundary. 

C—44 to 60 inches: light brownish gray (10YR 6/2) 
sand: common coarse prominent strong brown 
(7.5YR 5/8) mottles; single grain; loose, about 1 
percent gravel: neutral. 


The solum ranges from 30 to 50 inches in thickness. 
The content of gravel ranges from 0 to 15 percent in the 
solum and from 0 to 30 percent in the substratum. The 
content of cobbles ranges from 0 to 5 percent in the 
subsoil and substratum. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. Some pedons have a thin layer, below the А or Ap 
horizon, that has the color of a spodic horizon but does 
not meet the chemical requirements. The E horizon has 
value of 5 or 6 and chroma of 3 or 4. The Bt horizon 
has hue of 5YR ог 7.5YR. value of 4 or 5, and chroma 
of 4 to 6. 


Plainfield Series 


The Plainfield series consists of excessively drained 
and moderately well drained soils on outwash plains, 
stream terraces, and moraines. These soils formed in 
sand. Permeability is rapid. Slope ranges from 0 to 30 
percent. 

Typical pedon of Plainfield sand, 0 to 2 percent 
slopes, approximately 2,180 feet north and 1,020 feet 
west of the southeast corner of sec. 16, Т. 19 М., В. 8 
E: 


Ap—0 to 7 inches; dark brown (10YR 3/3) sand, pale 
brown (10YR 6/3) dry; weak medium granular 
structure; very friable: few fine roots; neutral; abrupt 
smooth boundary. 

Bw1—7 to 16 inches; brown (7.5YR 4/4) sand; weak 
coarse subangular blocky structure; very friable; few 
fine roots; about 6 percent gravel; a stratum at a 
depth of 14 to 16 inches contains about 25 percent 
gravel; slightly acid; abrupt smooth boundary. 
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Bw2—16 to 28 inches; strong brown (7.5YR 5/6) sand; 
weak coarse subangular blocky structure; very 
friable; few fine roots; about 6 percent gravel; а 
stratum at a depth of 25 to 28 inches contains 
about 30 percent gravel; medium acid; clear wavy 
boundary. 

ВС— 28 to 36 inches; brown (7.5YR 5/4) sand; single 
grain; loose; about 3 percent gravel; medium acid; 
clear wavy boundary. 

С--36 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; about 2 percent gravel; medium 
acid. 


The thickness of the solum ranges from 18 to 48 
inches. The content of gravel ranges from 0 to 15 
percent in the solum and substratum, but thin 
subhorizons contain as much as 35 percent gravel. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. The Bw and BC horizons have hue of 10YR or 
7.5YR. The C horizon has hue of 10YR or 7.5YR, value 
of 5 to 7, and chroma of 4 to 8. The loamy substratum 
phase is very fine sandy loam, loam, or silt loam below 
a depth of 40 inches. These loamy deposits have hue 
of 10YR, 7.5YR, or 5YR, value of 4 or 5, and chroma of 
4 to 6. The wet substratum phase has mottles below a 
depth of 40 inches. 


Poy Series 


The Poy series consists of poorly drained soils in 
glacial lake basins. These soils formed in clayey water- 
laid deposits over sand. Permeability is slow in the 
subsoil and rapid in the substratum. Slope ranges from 
0 to 2 percent. 

Typical pedon of Роу clay, 0 to 2 percent slopes, 
approximately 700 feet south and 900 feet east of the 
northwest corner of sec. 21, T. 19 М., В. 13 E. 


Ар—0 to 9 inches; black (М 2/0) clay, dark gray (М 4/0) 
dry; moderate medium granular structure; firm; few 
fine roots; few fine vesicular pores and few very fine 
tubular pores; neutral; abrupt smooth boundary. 

A—9 to 12 inches; black (М 2/0) clay, dark gray (М 40) 
dry; weak coarse subangular blocky structure 
parting to moderate medium granular; firm; few fine 
roots; few fine vesicular pores; neutral; abrupt wavy 
boundary. 

Bg1—12 to 15 inches; gray (5У 5/1) clay; many medium 
prominent strong brown (7.5YR 5/8) mottles; weak 
coarse subangular blocky structure; firm; few fine 
vesicular pores and few very fine tubular pores; 
neutral; clear wavy boundary. 

Bg2—15 to 19 inches; grayish brown (10YR 5/2) clay; 
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many соагзе prominent strong brown (7.5YR 5/8) 
то е5; weak very fine angular blocky structure; 
firm: few fine vesicular pores and few very fine 
tubular pores: пешга!; clear маму boundary. 

ВС —19 to 29 inches; reddish brown (5YR 4/4) Сау; 
common coarse prominent strong brown (7.5YR 
5/8) and common medium prominent light brownish 
gray (10YR 6/2) mottles; weak medium subangular 
blocky structure: firm: few fine vesicular pores and 
common very fine tubular pores: neutral; clear wavy 
boundary. 

2C1—29 to 49 inches: pale brown (10YR 6/3) sand: 
single grain; loose: slightly effervescent; mildly 
alkaline; clear wavy boundary. 

2С2--49 to 60 inches: light brownish gray (10YR 6/2) 
sand: single grain. loose; slightly effervescent: 
mildly alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The 2C horizon typically does not have coarse 
fragments. but in some pedons the content of gravel in 
this horizon is as much as 10 percent. 

The Ap or A horizon is neutral or has hue of 10YR, 
value of 2 or 3, and chroma of 1 or 2. The Bg horizon 
has hue of 2.5Y, 5Y, or 10YR and value of 4 or 5. It is 
clay, silty clay, or silty clay loam. The BC horizon has 
hue of SYR. 7.БҮН, 10YR, or 2.5Y, value of 4 or 5, and 
chroma of 2 to 4. It is clay or silty clay. The 2C horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 2 to 4. И is sand or fine sand. 


Poygan Series 


The Poygan series consists of poorly drained, slowly 
permeable soils in glacial lake basins and on moraines. 
These soils formed in silty and clayey deposits. Slope 
ranges from 0 to 2 percent. 

Typical pedon of Poygan silty clay loam, 0 to 2 
percent slopes, approximately 300 feet north and 500 
feet west of the southeast corner of sec. 36, T. 18 N., 
В. 1ЗЕ. 


Ар--0 to 11 inches: black (М 2/0) silty clay loam, dark 
gray ( М 4/0) dry; moderate fine granular structure; 
friable: few fine and medium roots: few fine 
vesicular pores and few very fine tubular pores: 
neutral: abrupt smooth boundary. 

Bg1—11 to 14 inches; gray (10YR 5/1) silty clay; 
common medium prominent brown (7.5YR 4/4) 
mottles; moderate very fine subangular blocky 
structure: firm; few fine and medium roots; few fine 
vesicular pores and few very fine tubular pores; 
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mildly alkaline; clear wavy boundary. 

Bg2—14 to 16 inches; gray (10YR 5/1) clay; many 
coarse prominent brown (7.5YR 5/4) mottles; 
moderate very fine angular blocky structure; firm; 
few fine roots; few fine vesicular pores and few very 
fine tubular pores; mildly alkaline; clear wavy 
boundary. 

Bg3—16 to 26 inches; grayish brown (10YR 5/2) clay; 
many coarse prominent brown (7.5YR 5/4) mottles; 
moderate very fine subangular blocky structure; 
firm; few fine roots; few fine vesicular pores and few 
very fine tubular pores; mildly alkaline; clear wavy 
boundary. 

BCg—26 to 32 inches; grayish brown (10 YR 5/2) clay; 
common medium prominent brown (7.5YR 5/4) 
mottles; moderate coarse subangular blocky 
structure; firm; few fine roots; few fine vesicular 
pores and few very fine tubular pores; mildly 
alkaline; clear wavy boundary. 

С— 32 to 60 inches; reddish brown (5YR 5/4) clay; 
many coarse distinct reddish gray (5YR 5/2) 
mottles; massive; firm; common large streaks of 
light gray (10ҮН 7/2) soft lime accumulations; 
strongly effervescent; moderately alkaline. 


The thickness of the solum ranges from 24 to 36 
inches. The content of gravel ranges from 0 to 10 
percent in Ше subsoil and substratum. 

The Ap horizon is neutral or has hue of 10YR and 
value of 2 or 3. The Bg horizon has hue of 10YR or 
2.5Y and value of 4 or 5. It is typically clay or silty clay, 
but in some pedons it has thin subhorizons of silty clay 
loam. The BCg horizon has colors and textures similar 
to those of the Bg horizon. The C horizon has hue of 
5YR, 7.5YR, or 2.5YR, value of 4 to 6, and chroma of 3 
or 4. It is typically silty clay or clay, but in some pedons 
itis clay loam or silty clay loam. 


Richford Series 


The Richford series consists of somewhat 
excessively drained soils on outwash plains and stream 
terraces. These soils formed in loamy and sandy 
outwash deposits. Permeability is moderately rapid and 
rapid in the upper part of the profile and rapid in the 
lower part. Slope ranges from 0 to 20 percent. 

Typical pedon of Richford loamy sand, 0 to 2 percent 
slopes, approximately 50 feet north and 700 feet west 
of the southeast corner of sec. 9, T. 20 М., В. 8 Е. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, light brownish gray (10YR 6/2) dry: 
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weak medium granular structure; very friable, few 
fine roots: many fine and very fine irregular pores, 
about З percent gravel; neutral; abrupt smooth 
boundary. 

EB—8 to 26 inches: dark yellowish brown (10YR 4/4) 
sand, light yellowish brown (10YR 6/4) dry; weak 
coarse subangular blocky structure; very friable; 
about 3 percent gravel; a stratum between depths 
of 18 and 24 inches contains about 25 percent 
cobbles; neutral: abrupt wavy boundary. 

В11--26 to 33 inches: dark brown (7.5YR 4/4) sandy 
loam: weak medium subangular blocky structure; 
friable: many fine and very fine irregular pores; few 
faint clay films on vertical faces of peds; about 3 
percent gravel; slightly acid; clear wavy boundary. 

Bt2—33 to 39 inches: dark brown (7.5YR 4/4) loamy 
sand: weak coarse subangular blocky structure; 
very friable; common fine and many very fine 
irregular pores: many faint clay bridges between 
sand grains: about 3 percent gravel; neutral, clear 
wavy boundary. 

Bt3—39 to 49 inches: dark brown (7.5YR 4/4) loamy 
sand: weak very coarse subangular blocky 
structure: very friable; few faint clay bridges 
between sand grains; about 3 percent gravel; 
neutral: clear wavy boundary. 

С--49 to 60 inches: yellowish brown (10YR 5/4) sand; 
single grain; loose: about 3 percent gravel, neutral. 


The thickness of the solum ranges from 32 to 49 
inches. The content of gravel ranges from 0 to 15 
percent in the subsoil and from 0 to 30 percent in the 
substratum. The content of cobbles ranges from 0 to 5 
percent in the solum and substratum. 

The Ap horizon has value and chroma of 2 or 3. The 
EB horizon has value of 4 to 6. И is sand or loamy 
sand. The Bt horizon has hue of 7.5YR or 10YH, value 
of 4 or 5. and chroma of 4 to 6. The С horizon has hue 
of 7.5YR or 10YR, vaiue of 5 or 6, and chroma of 3 to 
6. It is sand or gravelly sand. 


Salter Series 


The Salter series consists of moderately well drained, 


moderately permeable soils in glacial lake basins. 
These soils formed in loamy water-laid deposits. Slope 
ranges from 2 to 6 percent. 

Typical pedon of Salter very fine sandy loam, 2 to 6 
percent slopes, approximately 2,600 feet north and 
2.600 feet west of the southeast corner of sec. 22, T. 
20 N., В. 13 E. 
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Ар--0 to 7 inches; very dark grayish brown (10YR 3/2) 
very fine sandy loam, light brownish gray (10YR 
6/2} dry; weak medium granular structure; very 
friable; common fine roots: many very fine irregular 
pores; slightly acid; abrupt smooth boundary. 

ВА— 7 to 13 inches; yellowish brown (10YR 5/4) loam; 
weak medium subangular blocky structure; very 
friable; common fine roots; many very fine irregular 
pores; medium acid; clear wavy boundary. 

Bw—13 to 24 inches; brown (7.5YR 4/4) loam; weak 
medium subangular blocky structure; very friable; 
few fine roots; many fine vesicular pores and few 
fine tubular pores; strongly acid: clear wavy 
boundary. 

BC—24 to 36 inches; brown (7.5YR 4/4) fine sandy 
loam; weak coarse subangular blocky structure; 
very friable; few fine roots; common very fine 
irregular pores; strongly acid; clear wavy boundary. 

С1--36 to 42 inches; brown (7.5YR 4/4) silt loam; 
massive; very friable; few fine roots; strongly acid; 
clear wavy boundary. 

C2—42 to 60 inches; brown (7.5YR 4/4) stratified very 
fine sandy loam and silt loam; few medium 
prominent strong brown (7.5YR 5/8) mottles in 
strata of silt loam that are 6 to 12 inches thick; 
massive; very friable; few fine roots: strongly acid. 


The solum ranges from 24 to 42 inches in thickness. 
The Ap horizon has value of 2 to 4 and chroma of 1 or 
2. The Bw horizon has hue of 10YR or 7.5YR and value 
and chroma of 4 to 6. It is very fine sandy loam, loam, 
or silt foam. The C horizon has hue of 7.5YR or 10YR 
and value and chroma of 4 to 6. 


Sparta Series 


The Sparta series consists of excessively drained, 
rapidly permeable soils on outwash plains. These soils 
formed in sandy deposits. Slope ranges from 0 to 2 
percent. 

Typical pedon of Sparta foamy sand, 0 to 2 percent 
slopes, approximately 100 feet south and 1,340 feet 
west of the northeast corner of sec. 18, Т. 18 М., В. 8 
Е. 


Ар—0 to 12 inches: black (10ҮН 2/1) loamy sand, dark 
gray (10ҮН 4/1) ағу; weak medium granular 
structure; very friable; common fine roots; many fine 
and very fine irregular pores; neutral; abrupt smooth 
boundary. 

AB—12 to 18 inches; very dark grayish brown (10YR 
3/2) loamy sand, brown (10YR 5/3) dry; weak 
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medium subangular blocky structure; very friable; 
neutral; clear wavy boundary. 

Bw—18 to 27 inches; dark yellowish brown (10YR 4/4) 
sand; weak coarse subangular blocky structure; 
very friable; about 4 percent gravel; neutral; clear 
wavy boundary. 

C1—27 to 45 inches; dark yellowish brown (10YR 4/6) 
sand; single grain; loose; about 5 percent gravel; 
slightly acid; clear wavy boundary. 

C2—45 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; about 5 percent gravel; 
neutral. 


The solum ranges from 24 to 40 inches in thickness. 
The content of gravel ranges from 0 to 10 percent 
throughout the solum and substratum. 

The Ap horizon has value of 2 or 3 and chroma of 1 
or 2. The AB horizon has hue of 10YR or 7.5YR and 
chroma of 2 or 3. It is loamy sand or sand. The Bw 
horizon has hue of 7.5YR or 10YR and value and 
chroma of 4 to 6. It is typically sand, but in some 
pedons it has thin subhorizons of loamy sand. The С 
horizon has hue of 7.5YR or 10YR and value and 
chroma of 4 to 6. 


Symco Series 


The Symco series consists of somewhat poorly 
drained, moderately slowly permeable soils on 
moraines. These soils formed in dominantly loamy 
glacial till. Slope ranges from 0 to 3 percent. 

Typical pedon of Symco silt loam, 0 to 3 percent 
slopes, approximately 75 feet south and 1,250 feet east 
of the northwest corner of sec. 6, Т. 19 N., В. 13 E. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; few fine roots; 
neutral; abrupt smooth boundary. 

Bt1—8 to 13 inches; brown (7.5YR 4/4) clay loam; 
many medium distinct strong brown (7.5YR 5/6) and 
common fine prominent dark grayish brown (10YR 
4/2) mottles; moderate fine subangular blocky 
structure; firm; many faint reddish brown (БУВ 4/4) 
clay films on faces of ред5; about 2 percent gravel; 
neutral; clear wavy boundary. 

Bt2—13 to 22 inches; reddish brown (5YR 4/4) clay 
loam; many medium prominent strong brown (7.5YR 
5/6) and common fine prominent dark grayish brown 
(10YR 4/2) mottles; moderate fine angular blocky 
structure; firm; many faint reddish brown (SYR 4/3) 
clay films on faces of peds; about 2 percent gravel; 
neutral; clear wavy boundary. 
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BC—22 to 28 inches; reddish brown (5YR 4/4) clay 
loam; many medium prominent strong brown (7.5YR 
5/6) and dark brown (7.5YR 4/2) mottles; moderate 
fine subangular blocky structure; firm; about 2 
percent gravel; neutral; clear wavy boundary. 

C—28 to 60 inches; reddish brown (5YR 4/4) loam; 
many medium prominent strong brown (7.5YR 5/6) 
mottles; massive; friable; common fine light gray 
(10YR 7/2) accumulations of free carbonates; about 
3 percent gravel and 2 percent cobbles; violently 
effervescent, moderately alkaline. 


The thickness of the solum ranges from 24 to 32 
inches. The content of gravel ranges from 0 to 10 
percent in the solum and substratum, and the content of 
cobbles ranges from 0 to 10 percent. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
2 or 3, and chroma of 1 or 2. It is silt loam or loamy fine 
sand. The Bt horizon has value of 4 to 6 and chroma of 
З or 4. It is clay loam, loam, or silty clay loam. Тһе C 
horizon has hue of 5YR ог 7.5YR, value of 4 or 5, апа 
chroma of 4 to 6. It is loam or clay loam. 


Tustin Series 


The Tustin series consists of well drained soils in 
glacial lake basins and on moraines. These soils formed 
in sandy, loamy, and clayey deposits. Permeability is 
rapid in the upper part of the subsoil and slow in the 
lower part of the subsoil and in the substratum. Slope 
ranges from 2 to 6 percent. 

Typical pedon of Tustin loamy sand, 2 to 6 percent 
slopes, approximately 700 feet south and 900 feet east 
of the northwest corner of sec. 24, Т. 18 М., В. 13 Е. 


Ap—0 to 9 inches; brown (10YR 4/3) loamy sand, very 
pale brown (10YR 7/3) dry; weak medium granular 
structure; very friable; few fine and medium roots; 
slightly acid; abrupt smooth boundary. 

Bw—9 to 26 inches; brown (7.5YR 5/4) sand; weak 
coarse subangular blocky structure; very friable; few 
fine and medium roots; slightly acid; clear wavy 
boundary. 

2Bt1—26 to 30 inches; yellowish red (5YR 4/6) sandy 
clay loam; moderate very fine angular blocky 
structure; firm; few fine roots; many faint reddish 
brown (5YR 4/4) clay films on faces of peds; about 
1 percent gravel; slightly acid; clear wavy boundary. 

2Bt2—30 to 37 inches; reddish brown (5YR 4/4) clay; 
strong very fine angular blocky structure; firm; few 
fine roots; few faint reddish brown (5YR 4/3) clay 
flows in old root channels; about 1 percent gravel; 
slightly acid; clear wavy boundary. 
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2ВС- 37 to 41 inches: reddish brown (5YR 4/4) сау; 
moderate fine angular blocky structure; firm; about 
4 percent gravel; neutral: clear wavy boundary. 

2C—41 to 60 inches; reddish brown (5YR 5/4) silty clay; 
massive: firm; common streaks of light gray (10YR 
7/1) soft lime accumulations; about 3 percent 
gravel: violently effervescent; moderately alkaline. 


The thickness of the solum ranges from 30 to 50 
inches. The thickness of the sandy upper part of the 
profile ranges from 20 to 36 inches. The content of 
gravel in the clayey lower part ranges from 0 to 5 
percent. 

The Ap horizon has value of 2 to 4 and chroma of 2 
or 3. The Bw horizon has hue of 10YR or 7.5YR, value 
of 4 or 5, and chroma of 3 or 4. It is sand ог loamy 
sand. The 2Bt1 horizon has hue of 7.5YR or SYR, value 
of 4 or 5. and chroma of 4 to 6. It is sandy loam, loam, 
or sandy clay loam, The 2Bt2 horizon has value of 3 to 
5 and chroma of 3 or 4. It is typically clay or silty clay, 
but in some pedons it has a thin subhorizon of silty clay 
loam. The 2C horizon has value and chroma of 3 to 6. 
It typically is clay or silty clay, but in some pedons it 
has thin subhorizons of silty clay loam or clay loam. 


Willette Series 


The Willette series consists of very poorly drained 
soils in glacial lake basins. These soils formed in muck 
16 to 51 inches of deep over clay. Permeability is 
moderately rapid to moderately slow in the muck layer 
and slow in the substratum. Slope is 0 to 1 percent. 

Typical pedon of Willette muck, 0 to 1 percent 
slopes, approximately 1.020 feet south and 1,650 feet 
east of the northwest corner of sec. 15, Т. 18 М., В. 13 
Е: 


Оар--0 to 12 inches; sapric material, black (М 2/0) 
broken face, black (10YR 2/1) rubbed апа pressed; 
about 15 percent fiber unrubbed, less than 5 
percent rubbed; weak medium granular structure; 
slightly sticky: neutral; abrupt smooth boundary. 

Оа1—12 to 31 inches; sapric material, black (М 2/0) 
broken face, black (10YR 2/1) rubbed and pressed; 
about 20 percent fiber, 2 percent rubbed; weak 
medium subangular blocky structure; slightly sticky; 
slightly acid: abrupt wavy boundary. 

C1—31 to 38 inches: gray (5Y 5/1) clay; few medium 
prominent light olive brown (2.5Y 5/4) mottles; fine 
strata breaking to thin platy soil fragments; sticky; 
slightly effervescent; mildly alkaline; clear wavy 
boundary. 
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С2--38 to 60 inches; brown (7.5YR 5/2) clay; few 
medium prominent yellowish brown (10YR 5/6) 
mottles; fine strata breaking to thin platy soil 
fragments; sticky; strongly effervescent; moderately 
alkaline. 


Depth to the clayey substratum ranges from 16 to 51 
inches. The organic material is primarily herbaceous, 
but some layers contain as much as 10 percent woody 
fragments. 

The surface tier is neutral or has hue of 10YR. The 
subsurface tier and bottom tier are neutral or have hue 
of 10YR or 7.5YR, value of 2 or 3, and chroma of 1 to 
3. The C horizon has hue of 5Y, 2.5Y, 10YR, 7.5YR, or 
БҮН and value of 4 to 6. It is typically clay or silty clay, 
but in some pedons it has very thin strata of silt, silt 
loam. or fine sand. 


Yahara Series 


The Yahara series consists of somewhat poorly 
drained, moderately permeable soils in glacial lake 
basins. These soils formed in loamy and silty water-laid 
deposits. Slope ranges from 0 to 3 percent. 

These soils have a slightly thinner dark colored 
surface layer and contain less fine sand and coarser 
sand than is defined as the range for the Yahara series. 
These differences do not significantly alter the 
usefulness and behavior of the soils. 

Typical pedon of Yahara very fine sandy loam, 0 to 3 
percent slopes, approximately 1,920 feet south and 
1,400 feet west of the northeast corner of sec. 15, T. 18 
М.. В. 12 E. 


Ар--0 to В inches; very dark brown (10YR 2/2) very fine 
sandy loam, grayish brown (10YR 5/2) dry; weak 
coarse subangular blocky structure parting to 
moderate fine granular; friable; few fine roots; 
neutral; abrupt smooth boundary. | 

Ву/1--8 to 15 inches: yellowish brown (10YR 5/4) silt 
loam: common fine distinct light brownish gray 
(10YR 6/2) and common fine prominent yellowish 
brown (10YR 5/8) mottles; weak thick platy structure 
parting to weak fine subangular blocky; friable; few 
fine roots; some material from the Ap horizon is 
mixed into this horizon: neutral; clear wavy 
boundary. 

Bw2—15 to 25 inches; brown (10YR 5/3) silt loam: 
many fine faint light brownish gray (10YR 6/2) and 
many fine distinct yellowish brown (10YR 5/6) 
mottles: weak medium subangular blocky structure; 
very friable; neutral; clear wavy boundary. 
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ВС- 25 to 32 inches: brown (7.5YR 5/4) silt loam; many 
medium prominent light brownish gray (10YR 6/2) 
and many medium distinct strong brown (7.5YR 5/6) 
mottles: weak coarse subangular blocky structure; 
friable; neutral; clear wavy boundary. 

C—32 to 60 inches; strata of light brownish gray (10YR 
6:2) silt (4 to 10 inches thick) and brown (7.5YR 
4/4) silt loam (1 to 3 inches thick); many medium 
distinct yellowish brown (10YR 5/4) mottles; 
massive: friable; strongly effervescent; moderately 
alkaline. 


The thickness of the solum ranges from 24 to 36 
inches. The Ap horizon has value of 2 or 3 and chroma 
of 1 to 3. The Bw horizon has hue of 10YR or 7.5YR, 
value of 4 to 6. and chroma of 3 to 6. It is dominantly 
silt loam. loam. or very fine sandy loam, but in some 
pedons it has thin strata of fine sand. The C horizon 
has value of 4 to 7 and chroma of 2 to 6. It typically has 
strata of silt. silt loam, loam, very fine sandy loam, ог 
very fine sand. 


Zittau Series 


The Zittau series consists of somewhat poorly 
drained soils in glacial lake basins. These soils formed 
in clayey water-laid deposits over sandy deposits. 
Permeability is slow in the subsoil and upper part of the 
substratum and rapid in the lower part. Slope ranges 
from 0 to 3 percent. 

These soils have carbonates at a shallower depth 
and have a thicker dark colored surface layer than is 
defined as the range for the Zittau series. These 
differences do not significantly alter the usefulness and 
behavior of the soils. 

Typical pedon of Zittau clay, 0 to 3 percent slopes, 
approximately 2,320 feet east and 1,670 feet north of 
the southwest corner of sec. 34, Т. 19 М., Н. 13 Е. 


Ар—0 to 9 inches; dark brown (7.5YR 3/2) clay, grayish 
brown (10YR 5/2) dry; moderate very fine angular 
blocky structure: firm: few fine roots: few very fine 
tubular pores; slightly acid: abrupt smooth 
boundary. 

Bt—9 to 13 inches: reddish brown (5YR 5/4) clay; few 
fine prominent gray (5Y 5/1) mottles; moderate very 
fine subangular blocky structure; firm; few fine 
roots: few very fine tubular pores; few faint reddish 
brown (5YR 4/4) clay films on faces of peds: 
neutral: clear wavy boundary. 

BC—13 to 16 inches: reddish brown (5YR 5/4) clay; 
common fine prominent gray (5Y 5/1) mottles; 
moderate very fine angular blocky structure; firm; 
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few fine roots; few very fine tubular pores; few faint 
reddish brown (5YR 4/4) clay films on faces of 
peds; slightly effervescent; mildly alkaline; clear 
wavy boundary. 

C1—16 to 23 inches; reddish brown (5YR 5/4) clay; 
many fine prominent gray (5Y 5/1) mottles; strong 
fine angular blocky structure; firm; few fine roots; 
few very fine tubular pores; many large prominent 
light gray (10YR 7/1) carbonate accumulations; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

2С2--23 to 27 inches; brown (7.5YR 4/4) loamy sand; 
common medium prominent light gray (М 7/0) 
mottles; massive; very friable; thin strata of brown 
(7.5YR 5/2) sandy loam: neutral; abrupt wavy 
boundary. 

2C3—27 to 60 inches; light brown (7.5YR 6/4) sand; 
common medium prominent yellowish brown (10YR 
5/8) and common fine prominent light brownish gray 
(10YR 6/2) mottles; single grain; loose; neutral. 


The thickness of the solum ranges from 12 to 24 
inches. The substratum typically does not contain 
coarse fragments. in some pedons, however, the 
content of gravel is as much as 10 percent. 

The Ap horizon has hue of 10YR or 7.5YR, value of 
2 or 3, and chroma of 1 to 3. Some pedons have an E 
horizon. This horizon has hue of 7.5YR or 10YR, value 
of 4 to 6, and chroma of 2 or 3. It is clay. The Bt 
horizon has hue of 7.5YR or 5YR, value of 4 or 5, and 
chroma of 3 or 4. It is silty clay or clay. The BC horizon 
has hue of 7.5YR or 5YR, value of 4 to 6, and chroma 
of 2 to 4. It is silty clay or clay. The 2C horizon has hue 
of 5YR, 7.5YR, or 10YR, value of 4 to 6, and chroma of 
2 to 6. It is typically sand or loamy sand, but in some 
pedons it has thin strata of sandy loam in the upper 
part. 


Zittau Variant 


The Zittau Variant consists of somewhat poorly 
drained soils in glacial lake basins. These soils formed 
in clayey deposits over silty deposits. Permeability is 
slow in the subsoil and moderate in the substratum. 
Slope ranges from 0 to 3 percent. 

Typical pedon of Zittau Variant clay, 0 10 3 percent 
slopes, approximately 2,000 feet south and 50 feet west 
of the northeast corner of sec. 3, T. 18 М., В. 12 E. 


Ар--0 to В inches; dark brown (7.5YR 3/2) clay, brown 
(7.5УВ 5/2) dry; moderate very fine angular blocky 
structure; firm; few fine roots; slightly acid; abrupt 
smooth boundary. 
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ВИ —8 to 14 inches; reddish brown (5У 4/4) clay; 
moderate very fine angular blocky structure: firm; 
few fine roots; few faint reddish brown (5YR 4/3) 
clay films on faces of peds: few clay flows in root 
channels; neutral; clear wavy boundary. 

Bt2—14 to 20 inches; reddish brown (5YR 4/4) clay; 
common fine prominent gray (10YR 5/1) mottles; 
moderate very fine angular blocky structure; firm; 
few faint reddish brown (5YR 4/3) clay films on 
faces of peds; few clay flows in root channels; 
neutral; abrupt wavy boundary. 

BC—20 to 22 inches; brown (7.5YR 5/4) clay loam; 
many coarse prominent gray (10ҮН 5/1) mottles; 
weak medium subangular blocky structure: friable; 
neutral: abrupt wavy boundary. 

2С1--22 to 50 inches: light brownish gray (10YR 6/2) 
silt loam; many coarse prominent yellowish brown 
ПОУВ 5/6) mottles; massive; friable; slightly 
effervescent; mildly alkaline; clear wavy boundary. 


2С2--50 to 60 inches; light brownish gray (10YR 6/2) 
silt loam; many coarse prominent yellowish brown 
(10YR 5/6) mottles; massive; friable; common 
reddish brown (5YR 4/4) silty clay strata в to 1 inch 
thick; violently effervescent; moderately alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. The thickness of the clayey upper part of the 
profile ranges from 18 to 36 inches. 

The Ap horizon has hue of 7.5YR ог 10YR, value of 
2 or 3, and chroma of 1 or 2. The Bt horizon has value 
of 4 or 5. It is clay or silty clay. The BC horizon has hue 
of SYR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. 
It is commonly clay loam but in some pedons is silt 
loam. The 2C horizon has hue of 7.5YR or 10YR, value 
of 5 or 6, and chroma of 2 to 6. It is commonly silt 
loam, but thin strata of silty clay, loam, or very fine 
sandy loam are in some pedons. 


Formation of the Soils 
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This section describes the factors of soil formation 
and relates the processes of soil formation and horizon 
differentiation to the soils in the county. 


Factors of Soil Formation 


Soil is formed by the interaction of chemical, 
physical, and biological processes on the material 
deposited by geologic agents over a period of time. The 
characteristics of the soil at any given point in time are 
determined by: (1) the physical and mineralogical 
composition of the parent material; (2) the climate that 
has existed since the parent material accumulated; (3) 
the plant and animal life in and on the soil; (4) the relief; 
and (5) the length of time that the processes of soil 
development have acted on the soil material. 

Active factors of soil formation are climate and plant 
and animal life. They act on parent material and slowly 
change it into a natural body, or soil, having genetically 
related horizons. The effects of climate and vegetation 
are conditioned by relief. The parent material also 
affects the kind of soil that can form. Finally, time is 
needed to change parent material into a soil with 
horizons. Usually, a long time is needed for the 
development of distinct horizons. 


Parent Material 


The parent material in Waushara County consists of 
windblown sand, water-laid deposits, organic material, 
and glacial drift. Glacial drift can be further divided into 
till and outwash. 

Till is unsorted glacial debris composed of clay, silt, 
sand. and rock fragments. Two distinctly different types 
of till occur within the county. They were deposited 
during different periods of glaciation, known as 
substages (10). The major substages are the Cary and 
Greatlakean. The latter substage has also been called 
the Valders substage. Each substage transported 
glacial debris and deposited it over the bedrock (7), 
forming hills, valleys, depressions, and plains. 

The earliest Wisconsinan substage was the Cary. 


Cary till is distinguished by its brown or dark brown 
color and its sand or loamy sand texture. Prominent 
ridges, irregular hills, and kettle lakes are characteristic 
of areas of this till. Rock fragments are common on the 
surface and throughout the soil profile. The major soils 
that formed in the till are Okee. The end moraine of this 
till is the abrupt range of hills that extends from the 
village of Plainfield to the village of Coloma. 

The Greatlakean (Valders) ice overrode Cary till in 
the eastern part of the county. This till is distinguished 
by a reddish brown color, high calcium carbonate 
content, and loam or clay loam texture. The topography 
consists mostly of long, gentle slopes. Rock fragments 
are less common in this till than in the Cary till. The 
major soils that formed in the Greatlakean till are 
Hortonville and Symco. The end moraine of this till is 
very difficult to recognize on the landscape. The 
thickness of the till ranges from a trace to more than 
150 feet. 

Water from the melting ice masses deposited 
outwash sand or sand and gravel along the 
watercourses as stream terraces, eskers, kames, and 
outwash plains. The typical topography of these 
deposits is nearly level, but it ranges to steep. Gravel 
and cobbles are common on the surface in some areas 
of outwash. The major soils that formed in outwash are 
Boyer, Plainfield, and Richford. 

Lacustrine deposits are stratified sandy, silty, or 
clayey layers that accumulated in the glacial lakes that 
formed when ice blocked drainage outlets. The largest 
glacial lake basin is in the eastern part of the county, 
surrounding modern Lake Poygan. The topography of 
this lake basin is nearly level or gently sloping and is 
characterized by many wet depressions. These deposits 
are generally free of rock fragments. The major soils 
that formed in lake-laid deposits are Poy and Zittau. 

Organic material occurs in wet depressions 
throughout the county. The material consists of partly 
decomposed reeds, sedges, grasses, and, in some 
places, woody fragments. The topography in these 
depressions is nearly level. The major soils that formed 
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in organic material are Adrian, Houghton, and Willette. 


Climate 


Іп general, climate affects soil formation through the 
moisture and heat it contributes to the environment. It 
has a direct effect on the weathering of rock. It also 
alters parent material by freezing and thawing. The 
leaching by water also affects the movement of 
minerals and clay in soils. An indirect effect of climate 
on soil formation is its influence on the plant and animal 
community. The climate is nearly the same throughout 
Waushara County and has caused few differences 
among the soils in the county. 


Plant and Animal Life 


Plants and animals affect the formation of soils by 
providing organic matter and by transferring plant 
nutrients from the lower layers of the soil to the upper 
layers. 

Most of the soils in the county formed under forest 
vegetation. These soils have a thin, moderately dark 
colored surface layer. They are classified as Alfisols 
and are exemplified by the Hortonville and Richford 
soils. A few soils in the county formed under grass, and 
these soils have a thick, dark colored surface layer. 
They are classified as Mollisols. Examples are the 
Poygan and Sparta soils. Many soils within the county 
formed under the influence of both grass and forest 
vegetation. These soils have a moderately thick, dark 
colored surface layer. They are exemplified by the 
Billett and Symco soils. 

Farming activities since the mid-19th century have 
had an important influence upon the soils of Waushara 
County. They have greatly altered the original condition 
of the soils. In cultivated areas the native vegetation 
has been removed and the upper soil layers have been 
mixed. Many acres of wet soils have been drained. The 
soils have been overcultivated with heavy equipment 
that has caused compaction. The repeated removal of 
plant cover and cultivation have accelerated erosion. 
Examples of this erosion are evident on the sloping 
Hortonville soils. Some effects of human activities, such 
as those caused by additions of fertilizer and pesticide, 
may not be known for many years. 


Relief 


The relief of Waushara County is largely attributed to 
glacial activity. It varies from steep and rolling in 
morainic areas to nearly level on bottom lands and in 
depressions. Relief influences soil formation by 
controlling drainage, runoff, and other direct and indirect 
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effects of water, including erosion. The natural drainage 
is determined, to a great extent, by relief and by the 
position of 501$ on the landscape. 

In depressional areas, soils remain cool and wet, and 
as a result mineral soils are poorly drained and gleyed. 
Because decomposition of organic matter is slow, these 
soils have a thick surface layer that is high in content of 
organic matter. Examples of poorly drained mineral 
soils are Poy and Poygan. 

Meehan and Symco are examples of somewhat 
poorly drained soils in drainageways. These soils 
receive runoff from higher lying areas during part of the 
growing season. They are mottled in the subsoil and 
substratum. 

Soils in the more sloping areas are subject to more 
runoff, and consequently less water enters these soils 
than the soils that are nearly level. Such soils generally 
are not characterized by mottles or prolonged seasonal 
wetness and have horizons that are more distinct than 
those in wet soils. Examples of such soils are the well 
drained Hortonville and Kewaunee soils. 


Time 

Time is needed for the factors of soil formation to act 
on the parent material and alter it. It may be much ог 
little, but some time is always required for the 
development of horizons. Soils can have a profile with 
distinct horizons, such as the one in Hortonville soils; a 
profile with little or no horizonation, such as the one in 
Plainfield soils; or a profile that is somewhere in 
between, such as the one in Boyer soils. The Salter and 
Yahara soils are examples of soils that show little 
horizonation and are considered to be weakly 
developed. The surface layer of these soils is the only 
distinct genetic horizon. 


Processes of Soil Formation 


The processes of soil formation are those 
interactions that form soil horizons. A soil horizon may 
be defined as a layer of soil, approximately parallel to 
the soil surface, that has characteristics produced by 
soil-forming factors. Horizons are distinguished by 
characteristics that can be observed in the field. 
Horizon boundaries generally are not abrupt but grade 
from one horizon to another. 

Horizons form through one or more of the following 
processes: accumulation of organic matter, leaching of 
carbonates, translocation of silicate clay minerals, and 
reduction and transfer of iron. 

Organic matter has accumulated in the surface layer 
of all soils in the county. The amount of organic matter 
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in the surface layer and the thickness of this layer vary 
significantly from one area to another. Coloma and 
Plainfield soils have а small amount of organic matter in 
the surface layer, and Poy and Poygan soils have a 
large amount. This difference is attributed mainly to the 
ability of the soils to support vegetation, but other 
factors include the type, amount, and rate of 
decomposition of the vegetation. 

Leaching of carbonates has occurred in almost all of 
the soils in the county. Water moving through the soil 
has dissolved the carbonates and carried them deeper 
into the soil profile or to ground water level. This 
leaching has had little visible effect on horizon 
development, but it is necessary if the translocation of 
silicate clay is to take place. Hortonville and Symco are 
examples of leached soils. The parent material of these 
soils is very high in content of carbonates, but the 
surface layer and subsoil have been leached of 
carbonates. 

The translocation of silicate clay minerals has 
contributed to subsoil development in many of the soils 
in the county. Silicate clay is removed from the surface 
layer by percolating water and is deposited in the 
subsoil. Clay accumulation is visible in the form of clay 
films on the surface of peds and in root channels. Soils 
in which the translocation of silicate clay minerals has 
taken place generally have distinct, subangular or 
angular blocky peds in the subsoil. Hortonville and 
Richford are examples of soils in which silicate clay 
translocation has occurred, resulting in more clay in the 
subsoil than in overlying horizons. In contrast. the 
sandy Plainfield soils have little clay to translocate from 
the surface layer, and so very little clay has 
accumulated in the subsoil. 
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Wet soils, such as Poy and Poygan, are saturated 
during much of the year and so are characterized by 
little downward percolation of water. Under these 
conditions, very little clay is translocated to the subsoil. 

The reduction and transfer of iron have occurred in 
all poorly drained soils and in many of the somewhat 
poorly drained soils. This process has occurred 
because the iron in the soils has been reduced in the 
presence of water and organic matter and has been 
transferred. The iron may be transferred to part of the 
same horizon or completely out of the soil profile. In 
most of the soils in the county it has been transferred to 
part of the same horizon or to the adjacent horizon. Poy 
and Poygan are examples of soils in which a 
considerable amount of iron has been reduced and 
transferred, as is evidenced by the gleying or gray 
colors in the upper part of the subsoil. In somewhat 
poorly drained soils, such as Nebago and Symco, the 
process of reduction and transfer is less extensive than 
in the poorly drained soils; however, some reduction 
and transfer of iron have occurred, as is shown by gray 
spots called mottles. These gray mottles, or reduced 
iron, are also accompanied by segregated iron forms 
that are yellowish red, strong brown, or yellowish 
brown. 

The processes of horizon development have been 
active in all soils in the county, but they differ in kind 
and in degree of expression. The different processes 
that have occurred in each soil determine the type and 
degree of horizonation. The horizonation of soils is one 
of the important characteristics that was observed in 
classifying and mapping the soils in Waushara County. 
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Area reclaim (іп tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. А subsoil horizon characterized by an 
accumulation of illuvial clay. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. И is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as— 
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Bedding planes. Fine stratifications, less than 5 
millimeters thick, in unconsolidated alluvial, eolian, 
lacustrine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Blowout. А shallow depression from which all or most 
of the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of gravel or 
cobbles. In some blowouts the water table is 
exposed. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 


Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Clayey. Clay, silty clay, or sandy clay. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself 
and does not change so long as the environment 
remains the same. 

Coarse fragments. If round, minera! or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Complex, soil. À map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 
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Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 
Hard.—When dry. moderately resistant to 
pressure: can be broken with difficulty between 
thumb and forefinger. 

Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. А close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage. which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
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natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
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crops cannot be grown. Very poorly drained soils 
are соттопіу level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly 
has a blunt nose pointing in the direction from 
which the ice approached. 

Erosion. The wearing away of the land surface by 
water, wind, ке, or other geologic agents and Бу 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 


Excess fines (in tables). Excess silt and clay in the soil. 


The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light. moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also, the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
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commonly stratified, deposited by glacial 
meltwater. 

Glacial lake basin. A depression that was occupied by 
a lake during or after glaciation. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Gleyed soil. Soil that formed under poor drainage. 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

О horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon. —The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below ап О, А, or 
E hcrizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 
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С horizon.—The mineral horizon or layer, 0.410 0.76...................... moderately low 
excluding indurated bedrock, that is little affected Шаа ы а ов КЫЗ moderate 

г ; 1:85.48 Т. Азуы ака moderately high 
by soil-forming processes and does not have the заа суты АКО Реке high 
properties typical of the overlying horizon. The MOTS THAT SG ОКИСИ nie very high 


material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

В layer.—Hard, consolidated bedrock beneath the 
soil, The bedrock commonly underlies а C horizon 
but can be directly below an A or a B horizon. 


irrigation. Application of water to soils to assist in 


production of crops. Methods of irrigation are— 
Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 


Kame (geology). An irregular, short ridge or hill of 
Stratified glacial drift. 

Kettle lake. A body of water occupying a depression in 
a pitted outwash plain or in a kettle moraine. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Large stones (in tables). Rack fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles. and less 
than 52 percent sand particles. 

Loamy. Clay loam, sandy clay loam, loam, very fine 
assigned to two hydrologic groups if part of the sandy loam, fine sandy loam, or sandy loam. 
acreage is artificially drained and part is Low strength. The soil is not strong enough to support 
undrained. loads. 

Infiltration. The downward entry of water into the Mechanical site preparation. Use of equipment such 
immediate surface of soil or other material, as as a heavy disk, a bulldozer, or a special blade to 
contrasted with percolation, which is movement of destroy competing vegetation and promote the 
water through soil layers or material. germination and growth of desirable trees. 

Infiltration rate. The rate at which water penetrates the Medium textured soil. Very fine sandy loam, loam, silt 
surface of the soil at any given instant, usually loam, or silt. 
expressed in inches per hour. The rate can be Mineral soil. Soil that is mainly mineral material and 
limited by the infiltration capacity of the soil or the low in organic material. Its bulk density is more 
rate at which water is applied at the surface. than that of organic soil. 

Intake rate. The average rate of water entering the soil Minimum tillage. Only the tillage essential to crop 
under irrigation. Most soils have a fast initial rate; production and prevention of soil damage. 
the rate decreases with application time. Miscellaneous area. An area that has little or no 
Therefore, intake rate for design purposes is not a natural soil and supports little or no vegetation. 
constant but is a variable depending on the net Moraine (geology). An accumulation of earth, stones, 
irrigation application. The rate of water intake in and other debris deposited by a glacier. Some 
inches per hour is expressed as follows: types are terminal, lateral, medial, and ground. 

Less than 0.2 ......................... very low Mottling, soil. Irregular spots of different colors that 
Hu RD low vary in number and size. Mottling generally 


Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic зо! groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
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indicates poor aeration and impeded drainage. 
Descriptive terms аге as follows: abundance—few, 
common, and many: size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter is expressed as— 


Very Іож.................. less than 0.5 percent 
LOW EE 0.5 to 1.0 percent 
Moderately low ............... 1.0 to 2.0 percent 
Moderate .................... 2.0 to 4.0 percent 
High. ........................ 4.0 to 8.0 percent 
Very high ..........,..... more than 8.0 percent 


Organic soil. A soil in which the content of organic 
carbon is 12 to 18 percent or more, depending on 
the content of mineral material. The organic layer 
is more than 16 inches thick. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very stow................... less than 0.06 inch 
ВМА ИИК Apes gend da 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
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Модегаіе................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
Аар иены 6.0 to 20 inches 
Very гарі8................. more than 20 inches 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitted outwash. An outwash area characterized by 
many irregular depressions, such as kettles, 
shallow pits, and potholes. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. А measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are— 
Extremely acid .......,............... below 4.5 
Very strongly acid .................... 4,5 to 5.0 
Strongly BCG РЕТТЕ 5.1 to 5.5 
Medium асіа......................... 5.6 to 6.0 
Slightly асід.......................... 6.1 to 6.5 
И ағала Рр АА ved rene 6.6 to 7.3 
Mildly alkaline...................,..... 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8.510 9.0 
Very strongly alkaline ............ 9.1 and higher 


Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
gravel, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
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before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soi! separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandy. Loamy very fine sand, loamy fine sand, loamy 
sand, loamy coarse sand, very fine sand, fine 
sand. sand, or coarse sand. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density. and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the substratum. All the soils 
of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Silty. Silt, silt loam, or silty clay loam. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
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horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
The slope classes in this county are— 


Nearly level...................... О to 2 percent 
Gently sloping ................... 210 6 percent 
БОР s EE аа eed 6 to 12 percent 
Moderately steep .............. 12 to 20 percent 
SIBBD: 2р more than 20 percent 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand .................... 2.0 to 1.0 
Coarse запа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
Fine sand ......................... 0.25 to 0.10 
Very fine ѕапа..................... 0.10 to 0.05 
SESE SD tt UR 0.05 to 0.002 
en Fr less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined to the 
solum. 

Spodic horizon. Subsurface horizon in which active 
amorphous materials, composed of organic matter 
and aluminum, with or without iron, have 
precipitated. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
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vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated). prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any гедијаг 
cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer," or the 
"Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles. are sand, loamy sand, sandy loam, loam, 
silt loam. silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," "fine," or 
"very fine." 

Tiers. Layers used to define the control section in the 
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classification of soils. The organic material has 
been divided somewhat arbitrarily into three tiers— 
the surface, subsurface, and bottom tiers. The 
surface tier is the upper 12 inches, the subsurface 
tier is the next 24 inches, and the bottom tier is 
the lower 16 inches. 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify 
a new series name, but occurring in such a limited 
geographic area that creation of a new series is 
not justified. 

Vegetative row barriers. Narrow strips, or barriers, of 
wind resistant crops, such as rye or crested 
wheatgrass, planted in fields that are fallow or are 
to be planted to row crops. Strips are planted at 
right angle to the prevailing wind to reduce the risk 
of soil blowing. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-81 at Hancock, Wisconsin) 
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ТЕ сап be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* À growing degree day is a unit of heat available for plant growth. 
growth 15 minimal for the principal crops in the area (50 degrees Е). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-81 at Hancock, Wisconsin) 


1 

| Temperature 

1 

т 
Probability | 249 ұ ! 289 г | 329 г 

| or lower | or lower | ог lower 

| Џ 1 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 22 May 31 
2 years in 10 


later than-- Мау 16 Мау 26 
5 years in 10 


later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Sept. 20 Sept. 14 


2 years in 10 


earlier than-- Oct. 7 Sept. 24 Sept. 18 


5 years in 10 
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TABLE 3.--GROWING SEASON 


(Recorded in the period 1951-81 at Hancock, 
Wisconsin) 


Daily minimum temperature 
during growing season 


1 
! 
1 
! 
1 
| 
Probability | Higher Higher Higher 
1 
i 
1 
1 
! 
1 


than | than | than 
24°F | 289 в | 329 р 
9 years іп 10 | 153 | 132 | 115 
8 years in 10 | 150 | 138 | 120 
5 years іп 10 | 172 150 | 131 
2 years in 10 | 184 | 162 | 142 
1 уеаг іп 10 | 190 | 168 | 147 
1 4 
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TABLE 4.--АСКЕАСЕ AND РКОРОРТТОМАТЕ ЕХТЕМТ OF THE 50115 


ES ee NUT IMS RAT ee -< 


1 1 t 
Map | Soil name | Acres {Percent 

symbol | | 

1 1 1 

| | 
да {Adrian muck, О to 1 percent 51оре5------------------------------------------------- | 18,840 ! 4.6 
Ве {Belleville loamy sand, 0 to 2 percent slopes ! 930 ! 0.2 
Bt IRillett sandy loam, 0 to 2 percent slopes----------------- | 9,340 | 2.3 
ByB {Boyer loamy sand, 2 to 6 percent 51оре5-------------------------------------------- ! 10,140 ! 2.5 
ByC IBcyer loamy sand, 6 to 12 percent 510ре5------------------------------------------- ! 4,010 ! 1.0 
Вар IBoyer-Mecosta complex, 12 to 20 percent slopes | 2,980 | 0.7 
CoB {Coloma loamy sand, 2 to 6 percent 51оре5------------------ | 5,540! 1.4 
CoC ‘Coloma loamy sand, 6 to 12 percent slopes------------------------------------------ ! 7,940 | 1.9 
Сор {Coloma loamy sand, 12 to 30 percent slopes---------------------------------2---2----- | 4,000 ! 1.0 
РКА {Fisk loamy sand, 0 to 3 percent slopes-------------------- 2,500 ! 0.6 
HnB {Hortonville fine sandy loam, 2 to 6 percent slopes-------- 7,855 | 1.9 
HrC2 {Hortonville loam, 6 to 12 percent slopes, eroded------------------------- 700 ! 0.2 
Hu ‘Houghton muck, О to 1 percent slopes---------------------------------- 23,150 ! 5.7 
Hw iHoughton muck, ponded, О to 1 percent slopes-------------- 1,190 | 0.3 
Ke 'Keowns silt loam, 0 to 2 percent slopes------------------- 2,505 ! 0.6 
KnB 'Кемаџпее loam, 2 to 6 percent slopes---------------------- 3,425 | 0.8 
Ks {Kingsville loamy sand, 0 to 2 percent slopes-------------- 15,500 ! 3.8 
Le ILeola loamy sand, 0 to 2 percent slopes------------------- 2,560 ! 0.6 
MbA |Мапама silt loam, О to 3 percent slopes------------------- 4,150 | 1.0 
Мод  !Meehan loamy sand, 0 to 3 percent slopes------------------ 11,670 | 2.9 
MrA ‘Morocco fine sand, 0 to 3 percent 510ре5------------------------------------------- 5,415 | 1.3 
МеА 'Међадо loamy fine sand, 0 to 3 percent 51о0ре5-------------------------------------- 2,695 | 0.6 
ОКВ  !Окее loamy sand, 2 to 6 percent slopes-------------------- 5,240 | 1.3 
Okc !Окее loamy sand, 6 to 12 percent slopes 10,775 | 2.6 
окр !Окее loamy sand, 12 to 20 percent 51оре5------------------------------------------- 7,610 ! 1.9 
Ра 'Palms muck, 0 to 1 percent в1орев-------------------------------------------------- 2,495 | 0.6 
РРА {Pearl loamy sand, 0 to 3 percent slopes------------------- 6,825 | 1.7 
Pe PLES, (дғаув1-<-----------------------е-е4с-4--4-2-........ 430 | 0.1 
РЕА Plainfield sand, 0 to 2 percent slopes----------------------- 15,715 | 3.9 
РЕВ {Plainfield sand, 2 to 6 percent slopes----------------------- 42,762 | 10.5 
PfC 'Plainfield sand, 6 to 12 percent slopes------------------- 28,090 | 6.9 
PfD 'Plainfield sand, 12 to 30 percent slopes------------------ 18,640 | 4.6 
PIE Plainfield sand, loamy substratum, 2 to 6 percent slopes-- 910 | 0.2 
PmA {Plainfield sand, wet substratum, 0 to 3 percent slopes---- 14,605 | 3.6 
Pt Гросу clay, 0 to 2 percent в1оре5--------------------------- 7,685 | 1.9 
Py 'роудап silty clay loam, 0 to 2 percent slopes------------- 3,760 | 0.9 
RIA IRichford loamy sand, 0 to 2 percent slopes---------------- 19,100 | 4.7 
REB !БВ1сһЁога loamy sand, 2 to 6 percent slopes---------------- 33,750 | 8.3 
ВЕС \Richford loamy sand, 6 to 12 percent slopes--------------- 10,935 | 2.7 
R£D IRichford loamy sand, 12 to 20 percent slopes-------------- 4,015 | 1.0 
SaB ISalter very fine sandy loam, 2 to 6 percent slopes-------- 290 | 0.1 
Sp 'брагёа loamy sand, О to 2 percent в1оре5------------------------------ 1,020] 0.2 
SwA |бутсо loamy fine sand, 0 to 3 percent 51оре5-------------------------- 1,370 | 0.3 
SyA Ібупсо silt loam, 0 to 3 percent slopes-------------------- 7,695 | 19 
Тыв !Tustin loamy sand, 2 to 6 percent slopes- 1,035 | 0.2 
Wm ‘Willette muck, 0 to 1 percent slopes-----------------------------2-- 3,490] 0.9 
чај !Үгһага very fine sandy loam, О to 3 percent slopes----------------- 1,760! 0.4 
ZtA 'Zittau clay, 0 to 3 percent 51орев------------------------------ 4,125 | 1.0 
ZvA {Zittau Variant clay, 0 to 3 percent slopes-- 765 | 0.2 

| Шабег------------------------------------------------------------------------- 6,105 1 1.5 

! TUER d S pL ET 

1 ТоҒа1-------------------------------------------------------------------- 408,122 | 100.0 
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TABLE 5.--РЕТМЕ FARMLAND 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. ТЕ a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


ES 
Map Soil name 
symbol 


Bt 'Billett sandy loam, 0 to 2 percent slopes 

ByB iBoyer loamy sand, 2 to 6 percent slopes 

РКА 'Fisk loamy sand, 0 to 3 percent slopes (where drained) 

HnB tHortonville fine sandy loam, 2 to 6 percent slopes 

Ke 'Keowns silt loam, O to 2 percent slopes (where drained) 

KnB ‘Kewaunee loam, 2 to 6 percent slopes 

MbA 'Manawa silt loam, О to 3 percent slopes (where drained) 

NeA 'Nebago loamy fine sand, 0 to 3 percent slopes (where drained) 
OKB |ОКее loamy sand, 2 to 6 percent slopes 

Pt 'Poy clay, 0 to 2 percent slopes (where drained) 

Py 'Poygan silty clay loam, 0 to 2 percent slopes (where drained) 
SaB 'Salter very fine sandy loam, 2 to 6 percent slopes 

SwA !Ѕутсо loamy fine sand, 0 to 3 percent slopes (where drained) 
SyA 'бутсо silt loam, 0 to 3 percent slopes (where drained) 

Yaa !Үаһага very fine sandy loam, O to 3 percent slopes (where drained) 
ТА ‘Zittau clay, 0 to 3 percent slopes (where drained) 

ZvA Zittau Variant clay, 0 to 3 percent slopes (where drained) 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE ОҒ CROPS 


Absence of a yield indicates that the 


(Yields are those that can be expected under a high level of management. 


soil is not suited to the crop or the crop generally is not grown on the soil) 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 


Waushara County, Wisconsin 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Cont inued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


115 


Waushara County, Wisconsin 


TABLE 7.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE ОҒ IRRIGATED CROPS 


(Yields are those that can be expected under a high level of management) 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available) 


{Eastern white pine--| --- 
1 1 
| 1 


T Н Management concerns ТА Potential productivity TT 
Soil name and !Огаі- | Г Equip- | | | H ! ! 
пар symbol tnation{Erosion | ment |Seedling| Wind- | Common trees iSite !Volume*! Trees to 
!ѕутро1!Һагагӣа ! limita-}mortal- | throw | lindex! | plant 
Н | | tion | ity | hazard | ! ! ! 
1 | 1 1 1 1 1 t і 
| | | | | | | | | 
Ad-------------- | gw {Slight {Severe {Severe [Severe {Red maple----------- | 53 ! 34 | ж-е 
Adrian | ! ! ! | Silver maple-- | 781 32 | 
| ! ! | | White ash----- | 69! 64 | 
| | i | | iQuaking asper- | 601 64 | 
| | г | | "Тапагаск------ | 45]! 35 | 
i i i | | iGreen ash----------- | 69 | 64 | 
| | i i | ! ! i | 
Ве-------------- | IW {Slight |беуеге [Severe [Severe {Silver maple-------- | 64 | 20 Red maple, 
Belleville | | | | | Red maple----- ----| --- d --- | black spruce, 
| | i | | iWhite ash-- ----| --- | --- | white spruce. 
| | | | | [Ей сак 327212552 е DRE 
ЖЖ. | | | КОИМИ Xd QUE 
Bt-------------- ! 4A {Slight {Slight {Slight {Slight Northern гей oak----; 60 | 51 {Red pine, 
Billett i | ! ! i iWhite оак----------- | === | = | eastern white 
| | 1 | | {Black oak----------- | --- | --- | pine, white 
| | | | ! {Northern pin oak----| --- | --- | spruce, Norway 
| | | | 1Shagbark hickory----i --- ! --- | spruce, 
' і I | 1 ' 1 1 1 
ByB, ВуС-------- | 4A {Slight {Slight [Slight {Slight Northern red оак----] 66 | 60 {Eastern white 
Воуег ! ! ! ! ! White oak----------- | == | -- | pine, red 
| 1 | | H !Атегісап basswoođ---| === | --- | pine, Norway 
| | ! | | ‘Sugar maple--------- | --- | -- | spruce, 
| ! ! ! ! Black oak----------- | --- | --- | imperial 
! ! | | | | | ! | Carolina 
| | | | ! | | | | рор1аг. 
[ і 1 1 1 + ' i 1 
BzD**; Н ! | | р 1 | | ( 
Воуег---------- ! 48 !Moderate!Moderate{Slight {Slight Northern red oak----| 66 | 60 {Eastern white 
Н | i | | White oak----------- | == | === | pine, red 
| | 1 | ! iAmerican basswood---| === | === | pine, Norway 
| | і | 1 !Sugar maple--------- | ==. | === | spruce, 
| | | | | {Black oak----------- | --- | --- | imperial 
i | ! | i ! ! | ! Carolina 
| | | | | ! | | | poplar. 
i | | | | | | | ! 
Mecosta-------- ! 6R Moderate Moderate Moderate Slight Red ріпе------------ | 55 | 88 {Red pine, 
| 1 | | | White oak | == | --- | eastern white 
! ! ў | і Northern гей oak----| --- | --- | pine, jack 
| | | | | IQuaking aspen------- | --- | === | pine. 
i | | | 1 Black оак----------- | === | = | 
NT. | | | | M | 
CoB, CoC-------- ! 25 !Slight |Moderate|Moderate/Slight  |Northern pin oak----| 49 | 33 {Red pine, 
Coloma | ! ! | ! iJack pine----------- | --- | c-- | eastern white 
! ! | | 1 {Black oak | === | === | pine, jack 
| j | | ! White oak {о === | --- | pine. 
! | | | ! | Eastern white pine--| --- --- | 
| 1 1 1 t || 1 1 i 
Сор------------- | 2R !ModeratelModeratelModerate|Slight  |Northern pin оак----! 49! 33 {Red pine, 
Coloma | | | | Jack pine----------- | --- | --- | eastern white 
| | | ! {Black oak----------- | = | --- | pine, jack 
| | | | (White oak----------- | --- | --- | pine. 
t + 1 1 1 } 
| | | | | | 


Зее footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


map symbol 
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Management 


g concerns 1 Potential productivity Н 
Equip- | 
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Seedling) Wind- 


ment 


limita-|mortal- 
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Slight 


Severe 


Slight 


Moderate 


See footnotes at end of table. 
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‘Eastern white ріпе-- 
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iGreen ash 
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Trees to 
plant 


Eastern white 
pine, white 
spruce, Norway 
spruce, silver 
maple, white 
азћ. 


Eastern white 
pine, white 
spruce. 


Silver maple, 
red maple, 
white ash. 
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Кед пар!е, 
green аз!, 
swamp white 
oak. 


Jack pine, 
eastern white 
pine. 


Red maple, 
green ash, 
white ash, 
white spruce, 
eastern white 
pine. 


Eastern white 
pine, jack 
pine, white 
spruce, balsam 
fir, red pine, 
red maple. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Н H Management concerns Potential productivit T 
Soil name and !Ordi- | T Equip- | H H | | 
map symbol 'nation Erosion | ment |5еей1 па! Wind- Common trees ISite lVolume*! Trees to 
symbol hazard | limita-|imortal- | thro plant 
i 


и 
tion | ity ! hazard 
1 


m 
3 
= 
Ф 
х 


{White oak----------- | --- 
І 
4 1 


1 
| 
| 
| i 
і 1 1 
Н 1 1 р | 
MrA------------- | os !slight {!Moderate|Moderate{Slight |Eastern white pine--| 62 | 127 {Eastern white 
Morocco | ! | | | lNorthern red oak----| 70 | 66 | pine, red 
| р i | | {Red maple----------- | 721 44 | maple, white 
| 1 | | ! Northern pin oak----| 65 | 48 ! spruce. 
1 1 1 1 1 1 1 1 1 
NeA------------- ! 3S !slight {Moderate!Mcderate;Slight Red maple----------- | 69! 42 ‘White spruce, 
Nebago 1 | і ! | Northern red оак----| 55 | 42 | eastern white 
| ! ! ! 1 White ash----------- | === | === | pine, white 
! ! | | { {Eastern white ріпе--! 63 | 130 | ash, red 
! | | | ! American elm-------- | --- | --- | maple. 
1 1 I | 1 1 1 1 | 
ОКВ, OkC-------- ! 2А !Slight {Slight {Slight {Slight {Northern pin oak----| 45 | 30 [Red pine, jack 
Okee | | i | | iBlack oak----------- | --- | -- | pine, eastern 
| | | | ! | | | | white pine. 
| | 1 | | i | 1 | 
OkD------------- | 2R |Moderate!Moderate!Slight {Slight {Northern pin оак----! 45 | 30 |Кей pine, Jack 
Окее | | | | | {Black oak----------- | === | --- | pine, eastern 
| ! | | | ! | Н | white pine. 
S | | | | ME. | 
Ра-------------- ' ди !Slight {Severe Severe !беуеге [Silver maple-------- 1 80! 34 | --- 
Palms | | i | | Red maple----------- | 551 35 | 
| | i ! | (White ash----------- Jovem | = | 
| | | ! | IQuaking aspen------- === | --- | 
] і 0 | | INorthern white-cedar| --- | === | 
! | | | | |Татагаск------------ pem вее 
| i i | | iBlack ash----------- pcd oc | 
| i i | | | | i | 
PbA------------- ! 9A !Slight {Slight {Slight |Slight {Eastern white pine--| 62 | 127 (Вей pine, 
Pearl ! | ! | | Маск ріпе----------- | 55 | 77 | eastern white 
| | ! i | Red ріпе------------ | --- | --- | pine, jack 
| ! | ! | {Northern pin oak----| --- | --- | pine. 
1 , 
1 4 ' 1 1 1 1 1 IH 
PfA, РЕВ, PfC---! 85 {Slight ModerateiModerate|Slight {Eastern white ріпе--! 58 | 115 {Red pine, 
Plainfield ! ! | | і {Red pine------------ | 55 | 88 | eastern white 
| | | 1 | Jack pine----------- | 49 | 65 | pine, jack 
| | | 1 | {Northern pin oak----| 48 ! 32 | ріпе. 
1 
1 1 || 1 1 і 1 р 1 
PfD------------- ! ВВ !Moderate!Moderate!Moderate|Slight [Eastern white pine--| 58 | 115 {Red pine, 
Plainfield | | | Н | Red ріпе------------ | 55] 88 | eastern white 
| | | | | Маск pine----------- | 49 | 65 | pine, jack 
| | | 1 | iNorthern pin оак----1 48 | 32 | pine. 
! 
1 t 1 1 р 1 1 1 1 
plB------------- ! 85 !Slight (ModeratelModerate!Slight {Eastern white pine--| 58 | 115 Red pine, 
Plainfield | ! | | | {Red pine------------ ! 58 ! 88 | eastern white 
| | | | i Jack ріпе--- | = | cc | pine, jack 
| | | 1 ! Northern pin сак----| --- | --- | pine. 
1 
1 | | 1 V 1 i 1 1 
PmA------------- | 85 !Slight !Moderate!Moderate!Slight (Eastern white pine--; 58 | 115 {Red pine, 
Plainfield | | | | ! {Red pine------------ | 55 | 88 | eastern white 
| ! | | | Jack ріпе----------- | 49 | 65 1 pine, jack 
| ў ! | | INorthern pin oak----; 48 | 32 | pine. 
| i | | | (Black oak----------- ج‎ мант Л 
| 1 i Н | METTE 
| ! Н ! 1 | | 


Зее footnotes at end of table. 
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TABLE 8.--WOODLAND МАМАСЕМЕМТ AND PRODUCTIVITY--Continued 


a етот И ОИ‏ د 
М Potential‏ 


1 Н anagement concerns productivity 
Soil name and JOrdi- | 


Equip- | П 
map symbol Ination|Erosion ment !Ѕеей1іпа! Wind- Trees to 
(symbol hazard 


plant 


1 1 
Common trees ISite lVolume* 


limita-|mortal- thro index! 


м 
i tion | ity hazard 


ІАпегісап beech------ | --- 
|| 1 


i 
| | 
| i 
1 1 1 
| i 1 Н 
1 і 1 1 t 
| | | | | | | 
реше а наша лан | ам Slight Severe [Severe {Severe Red maple----------- 86 | 53 {Red maple, 
Poy | | і | | ‘Swamp white oak----- | === | --- | silver maple, 
| | і | і Northern red оак----! --- | --- | white ash, 
} 1 ! | ! ‘White ash--- ---! 80 1 80 | green ash, 
! | 1 | | Silver пар1е--------! == | --- | white spruce. 
! | | ! ! ‘american elm--------! --- ! --- | 
| | | | | {Green авһ----------- ا‎ em 
| | | | | ‘American basswood---| --- | --- | 
| | | | | | | | i 
ру-------------- | 4W {Slight Severe {Severe (Severe White ash----------- ! 65 | 59 ‘White spruce, 
Poygan | || i | | !'Red maple------ --- | --- | black spruce, 
| | Н | | Silver maple--- --- | --- | red maple, 
| | ! | | {American еш-------- poses | --- | silver maple. 
4 1 1 L 1 т 1 Ц 1 
REA, REB, R£C---! 4A ISlight {Slight {Slight {Slight {Northern red оак----! 61 | 53 |Еазбегп white 
Richford | | | | | |Веа ріле------------ | 49; 73 | pine, red 
Н | | | | |Еавїегп white pine--| 61 | 124 | pine, jack 
| | | | | | | | ! pine, eastern 
i р i i ! i | | | redcedar. 
i | ! | | | | | | 
RfD------------- ! ар !Moderate'Moderate!Slight  !Slight Northern red oak----| 61 | 53 {Eastern white 
Richford ! ! ! | | {Red pine------------ | 49! 73 | pine, red 
| | | ! | Fastern white pine--} 61 | 124 | pine, jack 
| | | | | | i ! | pine, eastern 
! | ! | | i ! i | гедседаг. 
i | ! | | | i | ! 
SaB------------- ' 4A {Slight {Slight {Slight (Slight {Northern red оак----| 67 | 61 [Red pine, 
Salter | | | i | Sugar maple--------- | --- | --- | eastern white 
| | | i | {American basswood---| --- | --- | pine, white 
i | | i | | Вей пар1е----------- i === | --- | spruce. 
| | | | | White авһ----------- р 0 | 
| | | | | | | | i 
Sp-------------- ! 65 'Slight !Moderate!Slight {Slight {Jack pine----------- ! 57! 80 {Red pine, 
Sparta | | ! | | 'Northern red оак----! 47 | 30 | eastern white 
| 1 | | | (Вей ріпе------------ | === | --- | pine, jack 
! | | ! | ! ! | | pine. 
| 1 | | | | | | | 
SwA, SyA-------- ! бА !Slight ‘Slight {Slight {Slight {Northern red oak----i 79 | 79 |Кей maple, 
Symco | | | | ! {Red maple----------- | --- | --- | eastern white 
| ! | Н | White ash----------- | --- | --- | pine, white 
| | | | | ‘American basswood---] --- | --- | ash, white 
| ! | | | Sugar maple--------- ! --- | --- | эргисе. 
1 4 1 1 1 1 1 1 1 
TuB------------- Е ЗА {Slight {Slight {Slight ‘Slight {Black oak----------- | 55 | 38 {Red pine, 
Tustin | | | ! ! ‘Red ріпе------------ | --- | --- | eastern white 
| ! ! ! | Eastern white ріпе--! --- | --- | pine, Norway 
! ! | | 1 {Northern red оак----1 --- | --- | spruce. 
1 + 1 1 1 1 1 1 1 
Мп-------------- ! 2W !Slight Severe {Severe {Severe {Red maple----------- | 511 33 | --- 
Willette | i ! ! ! {Silver maple-------- | 76 | 30 
! | | | | IWhite ash----------- | 51! 35 | 
! Н | Н | ‘Northern white-cedar! 27 | 39 | 
| | | | | ITamarack------------ | 45 | 35 | 
| | | | i iBlack ash----------- kama occ | 
] i | | р | i ! | 
уаА------------- | 4a !slight ‘Slight {Slight {Slight Northern red oak----| 69 | 64 {Eastern white 
Yahara | ! ! | 1 ‘Sugar maple--------- | === | = | pine, white 
| | і | | {Red maple----------- | --- | --- | spruce, silver 
! | | | | ‘American basswood---| --- | --- | maple, white 
1 П i г 1 1 ! м 1 ash 
П 1 1 р І 1 1 . 
! | | | 1 ! i 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continueë 


H | Management concerns Н Potential productivity 
Soil name and {Ordi-~ | T Equip- | T 1 | | ! 
map symbol  'nation!Erosion | ment Seedling) Wind- | Common trees ‘Site lVolume*! Trees to 
р 
!symbol'hazard | limita-imortal- | throw | | index] | plant 
і | | tion | ity | hazard | ! ! | 
т. 
1 1 1 1 1 1 I і t 
| ! 1 | | ! i | | 
ZtA------------- ! ЗС {Slight {Severe {Severe Severe ШЕЛ 48 ‘Eastern white 
Zittau | ! | i | | 80 | 34 | pine, white 
| | | i ! | 75 | 73 | spruce, white 
| | | | | !Еазїегп white pine--| 59 | 118 | ash, red 
0 ! | | | INorthern red oak----} 67 | 61 | maple. 
1 | | | | {American elm-------- | --- | --- | 
! | ! | ! ‘American basswood---} --- | --- | 
| | | | | | | | | 
2уА------------- ' 3C !Slight {Severe {Severe !беуеге [Red maple------ | 75 | 47 {Red maple, 
Zittau Variant ! | ! ! ! !Sugar maple | 581! 37 | green ash, 
| | ! | | ‘Northern red oak----! 59 | 49 | white ash, 
! | ! ! | (White ash----------- | 71 | 67 | white spruce, 
| | | і Н ‘American basswood---! 67 | 61 |! eastern white 
1 t | ! П ! t 1 t і 
I | ‘ 1 1 1 1 1 рапе. 
1 ' ! 1 1 1 1 1 
| 1 1 t 1 1 1 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual 


increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that. soil) 


рр 
1 Trees having predicted 20-уеаг average height, іп feet, of-- 
Soil name and | Н | 
map symbol | <8 8-15 16-25 26-35 235 
1 
1 


silky dogwood, 
gray dogwood, 
Amur maple. 


1 1 
| | 
| ! 
|| 1 
| | 
Asien imt emm tea ern e | жәке Silky dogwood, Northern white- iFastern white l Imperial Carolina 
Adrian | | common ninebark, | cedar. ! pine, Siberian | poplar. 
! | Amur privet, | | crabapple, green | 
| | American | | ash. | 
| ! cranberrybush, | | Н 
Н | late lilac, | ! | 
i | Japanese tree | | | 
| ! lilac, nannyberry| | | 
! | viburnum. | | | 
| 1 | ! | 
Ве---------------- | --- 1511Ку dogwood, iBlack spruce, ! --- ! Imperia] Carolina 
Belleville | | Austrian ріпе. ! northern white- | | poplar. 
| | | cedar, Norway і 1 
| i | spruce. | ! 
| | | | | 
Bt---------------- IManyflower !бгау doawood, {Norway spruce, Jack pine, red | --- 
Billett | cotoneaster. | silky dogwood, ! green ash, Amur | pine, eastern 
| ¦ Siberian | maple, white ash.} white pine. | 
і ! peashrub, ! | | 
| ! American ! | | 
! ! cranberrybush, | ! ! 
| ! Amur maple, \ ! | 
| | lilac, eastern | р | 
i | гедседаг. | ! ! 
| | | Н i 
ВүВ, ВуС---------- | --- ‘Siberian peashrub,!Red pine, white {Eastern white pine|Imperial Carolina 
Boyer | | nannyberry | spruce, jack | | рорјаг. 
| ! viburnum, lilac, ' pine, green ash, | 
! ! Roselow sargent | Norway spruce. і 
і ! crabapple, | 1 ! 
| ¦ eastern гедседаг. | | | 
1 1 
1 1 t 1 ' 
BzD*: ! Н | | | 
Воуег------------ і --- 'Siberian peashrub,!Red pine, white {Eastern white pine, Imperial Carolina 
і | nannyberry | spruce, jack 1 | poplar. 
| ! viburnum, lilac, | pine, green ash, | 
Н ! Roselow sargent | Norway spruce. | 
| | crabapple, | | | 
і | eastern redcedar.i і | 
р 1 р 1 + 
Mecosta---------- !Many flower lEastern redcedar, |Jack pine, Eastern white pine} --- 
! cotoneaster. ! common ninebark, | Siberian | | 
! | Siberian | crabapple, red | і 
! | peashrub, lilac, | pine. | | 
| ! Roselow sargent | | | 
і | crabapple. | | | 
1 
1 | } 1 1 
CoB, CoC, Сор----- {Many flower Eastern redcedar, |Norway spruce----- iEastern white і --- 
Coloma ¦ cotoneaster. | Siberian | pine, red pine, | 
! peashrub, lilac, | jack pine. | 
| American | Н 
| cranberrybush, ! ! 
| | | 
| | Н 
| i | 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


Soil name and | 

map symbol і «8 16-25 26-35 235 
1 
J 


1 
і 
1 
! 
1 
І 
1 


Northern white- 
cedar, redosier 
dogwood, lilac, 
Amer ican 
cranberrybush, 
nannyberry 
viburnum, silky 
dogwood. 


White 5ргисе------ {Eastern white 
pine, red pine, 
white ash, silver 
maple, red maple. 


Eastern white 
pine, white ash, 
red maple. 


HnB, HrC2--------- | да 
Hortonville 


Silky dogwood, 
northern white- 
cedar, lilac, 
American 


! 
1 
| 
1 
1 
1 
1 
1 
| 
{White spruce, 
| 
1 
1 
cranberrybush, 1 
1 
1 
| 
І 
П 
І 
! 
1 
| 
1 
| 
і 
| 
| 
1 
1 


Norway spruce. 


Amur maple, gray 
doqwood. 


Silky dogwood, 
late lilac, Amur 
privet, common 
ninebark, 
nannyberry 
viburnum. 


Japanese tree Green ash, 


1 
1 
1 
1 
|| 
1 
1 
1 
1 
t 
| 
|| 
! 
1 
1 
1 
1 
! 
| 
[i 
t 
{ 
i 
1 
1 
| 
1 
1 
1 
р 
| Imperial Carolina 
lilac, northern | Siberian 

1 

1 

1 

1 

1 

1 

} 

| 

1 

+ 

i 

1 

1 

і 

| 

1 

1 

1 

П 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

|| 

I! 

1 

| 

1 


Houghton poplar. 


white-cedar. crabapple. 


Hw. 
Houghton 


Northern white- 
cedar, American 
cranberrybush, 
nannyberry 
viburnum, silky 
dogwood, redosier 
dogwood, common 
ninebark. 


White spruce, 
balsam fir. 


Silver maple, 
white ash, green 
ash, red maple. 


Keowns 


White spruce------ iEastern white 
pine, white ash, 
red maple. 


Nannyberry 
viburnum, Amur 
maple, northern 
white-cedar, 
lilac, silky 
dogwood, 
alternateleaf 
dogwood, American 
cranberrybush, 
gray dogwood. 


Kewaunee 


Eastern white 
pine, white ash. 


Norway spruce, 
northern white- 
cedar, blue 
spruce, 
Washington 
hawthorn. 


Imperial Carolina 
poplar. 


Amur privet, 
American 
cranberrybush, 
silky dogwood. 


Kingsville 


| 
I 
І 
| 
t 
1 
1 
1 
i 
' 
[| 
t 
t 
П 
! 
Ц 
1 
! 
t 
! 
! 
І 
! 
+ 
} 
1 
! 
1 
[| 
Ц 
[| 
1 
1 
1 
1 
! 
1 
і 
Ц 
' 
| 
і 
Д 
Ц 
Ц 
І 
[| 
' 
1 
1 
Ц 
І 
4 
І 
Ц 
1 
І 
1 
1 
t 
1 
' 
' 
1 
1 
1 
1 
1 
1 
Ц 
1 
Ц 
' 
1 


Зее footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Cont inued 


ee eee eee 
Trees having predicted 20-year average height, in feet, of-- 
Soil name and 


1 
! 
| 
map symbol | <8 8-15 16-25 26-35 235 
1 
i 


і , 
| | 
| | 
| | 
е---------------- 1 --- {Northern white- White spruce------ | Eastern white | --- 
Leola i | cedar, redosier | | pine, white ash, | 
| | dogwood, | ! red pine, silver | 
! | nannyberry ! ¦ maple, red пар!е.! 
| | viburnum, | ! | 
} | American | | 1 
| | cranberrybush, | 1 | 
| | silky dogwood, | | ! 
| | lilac. | ! | 
| | | | | 
МрА--------------- H --- lAlternateleaf White spruce------ lFastern white | --- 
Manawa | | dogwood, northern} | pine, red pine, | 
! | white-cedar, } Г white ash, red | 
| | lilac, American | | maple. 1 
| | cranberrybush, | | | 
| | Amur maple, silky! | | 
| | doguood, gray | | | 
! | dogwood. р | | 
1 | р | 1 
MoA--------------- } --- 'Redosier dogwood, White spruce------ {Red maple, white | --- 
Meehan ! ! silky dogwood, | | азћ, silver І 
| | раппуђекку | ! maple, red pine, | 
| | viburnum, ! ! eastern white | 
| | American | | pine. | 
| | cranberrybush, | | ! 
| | lilac, northern | | ! 
! | white-cedar. | | | 
1 
1 | Ц 1 1 
MrA--------------- | --- Палас, silky |Мотчау spruce, Eastern white iGreen ash, 
Morocco | | dogwood, American! black spruce, | pine, red pine, 1 imperial Carolina 
1 | cranberrybush, | white spruce. | jack pine. | poplar. 
| | nannyberry ! | ! 
! | viburnum. | | | 
! | | i | 
ҚеА--------------- 1 --- IRed maple, IWhite spruce------ {Eastern white | = 
Nebago | ! northern white- | | pine, white ash, | 
| | cedar, silky 1 | red pine, silver | 
! ! dogwood, American] | maple. i 
| ! cranberrybush, | | | 
| | lilac, redosier | | ! 
| | dogwood, | | | 
| ! nannyberry | | | 
і Г viburnum. | | | 
| | | | | 
OkB, ОКС, OkD----- \Manyf lower 1бгау dogwood, INorway вргисе----- lJack pine, red | за 
Окее | cotoneaster. ! silky dogwood, | | pine, eastern ! 
! ! Siberian | | white pine. | 
| | peashrub, Amur | Н ! 
| ! maple, American | | | 
| ! cranberrybush, | | | 
| ! lilac, eastern | | | 
| | redcedar. | І | 
| Ц 1 1 П 
Ра---------------- | --- Silky dogwood, INorthern white- Eastern white {Imperial Carolina 
Palms ! ! common ninebark, | cedar, Manchurian| pine, Norway | poplar. 
| | nannyberry | crabapple, white | spruce, green 
| | viburnum, | spruce. | ash. | 
| | American | | ! 
| | cranberrybush. | | | 
1 О | 1 Џ 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-уеаг average height, іп feet, of-- 
Soil name and | 
map symbol | <8 16-25 26-35 i >35 
1 1 
1 4 
1 
| 
РЬА--------------- | МапуЕ1омег 
cotoneaster. 


1 

iNorway spruce----- irastern white 
ріпе, red pine, 
jack pine. 


Siberian peashrub, 
lilac, silky 
dogwood, gray 
dogwood, eastern 
redcedar, Amur 
maple, American 
cranberrybush. 


Ре*. 
Pits 


PfA, РЕВ, РЕС, 
рҰП-------------- {Many flower 
Plainfield cotoneaster. 


Norway spruce----- Eastern white 
pine, red pine, 
jack pine. 


Siberian peashrub, 
lilac, eastern 
redcedar, 
American 
cranberrybush, 
silky doqwood, 
gray dogwocd, 
Amur maple. 


Norway зргисе----- tEastern white 
pine, red pine, 
jack pine. 


Р1В--------------- | МапуЕ1омег 
Plainfield cotoneaster. 


' 1 
1 1 
+ П 
1 + 
1 1 
1 Ц 
+ Ц 
1 
1 і 
і 
1 П 
1 1 
1 1 
і 1 
1 1 
П 1 
1 ( 
1 1 
1 1 
р | 
1 1 
t 1 
1 1 
1 4 
1 1 
1 і 
1 ! 
+ 1 
1 | 
1 1 
1 1 
1 1 
1 1 
1 i 
1 1 
1 1 
1 ! 
1 1 
1 1 
+ 1 
1 1 
1 1 
! 1 
[| 1 
| | 
1 1 
1 1 
И 1 
| | 
‘Eastern redcedar, | 
| lilac, Amur | 
! maple, American | 
| cranberrybush, | 
| Siberian | 
t 
! peashrub, silky | 
| dogwood, gray | 
! dogwood. | 
1 | 
1 1 
4 і 
1 1 
1 1 
LI I 
1 t 
t t 
1 1 
1 | 
1 1 
1 t 
4 н 
! ' 
1 + 
1 1 
1 1 
! 1 
1 1 
1 1 
1 1 
, 1 
1 1 
' 1 
1 1 
П 1 
1 1 
1 ! 
1 + 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
4 1 
| 1 
1 + 
1 1 
1 1 
1 1 
1 1 
р 1 
1 1 
1 Ц 
1 1 
1 t 
1 1 
t 1 
1 П 
1 1 
1 Ц 
! ! 
! ! 
1 1 


Silky dogwood, 
gray dogwood, 
Siberian 
peashrub, 
American 
cranberrybush, 
lilac, Amur 
maple, eastern 
redcedar. 


Norway spruce----- ı Eastern white 
pine, гед pine, 
jack pine. 


Manyf lower 


Plainfleld cotoneaster. 


Northern white- 
cedar, American 
cranberrybush, 
паппуреггу 
viburnum, silky 
dogwood, redosier 
dogwood, common 
ninebark. 


White spruce, 
balsam fir. 


Silver maple, 
white ash, green 
ash, red maple. 


Northern white- 
cedar, American 
cranberrybush, 
nannyberry 
viburnum, silky 
dogwood, redosier 
dogwood, common 
ninebark. 


Silver maple, 
green ash, white 
ash, red maple. 


White spruce, 
balsam fir. 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


арта‏ —— #9 ی 
H Trees having predicted 20-year average height, іп feet, of--‏ 
Soil name and !‏ 
map symbol | <8 8-15 16-25 26-35 >35‏ 
1 


! 
| 
| 
+ 
! 
1 
П 
І 
П 


silky dogwood, 
redosier dogwood, 
nannyberry 
viburnum. 


| 1 
П 1 
I! [| 
| 1 
і } 
1 1 
t t 
! 1 
| | 
RID sss | МапуЕ1омег {Eastern redcedar, |Могмау spruce----- iEastern white ! > 
Richford | cotoneaster. | lilac, Amur 1 | pine, red pine, 
| ! maple, American | | jack pine. | 
| ! cranberrybush, | | | 
| | Siberian | ! ! 
і І peashrub, silky | | i 
| | dogwood, gray 1 ! i 
1 | dogwood. ! | | 
| | | | i 
баВ--------------- IManyflower Eastern redcedar, Norway spruce----- Eastern white | --- 
Salter | cotoneaster. ! American | | pine, red pine, 1 
і ! cranberrybush, | | jack pine. | 
| ! silky dogwood, | i | 
i ' lilac, gray | | | 
! І dogwood, Siberian! і ! 
! | peashrub, Amur | і | 
! | maple. | | | 
i | | | | 
бр---------------- !Мапу flower 'Siberian peashrub, Norway spruce----- 'Red pine, eastern | --- 
Sparta | cotoneaster. ! Amur maple, | ! white pine, jack | 
| ! lilac, eastern | | pine. 
| ! гедседаг, | | | 
| | American | | | 
| | cranberrybush, | | | 
! | агау додкоой, ! i | 
| | silky dogwood. | ! | 
1 1 1 1 1 
SwA, SyA---------- ! --- INorthern white- IWhite spruce------ lEastern white | --- 
бупсо і | cedar, lilac, | ! pine, red pine, i| 
! | American ! | white ash, red ! 
! ! cranberrybush, | | maple, silver | 
! ! nannyberry | | парје. | 
! ! viburnum, silky | ! ! 
! | dogwood, redosier| | i 
! ! dogwood. | | ! 
| | | | | 
им] |Мапу Е1омег 'Siberian peashrub,jNorway spruce----- {Eastern white ! зах 
Tustin І cotoneaster. | lilac, eastern ! | pine, гей ріпе, 
! ! redcedar, silky | ! jack pine. 1 
| | dogwood, Amur | | ! 
| | maple, gray | | i 
! ! dogwood, Americani | | 
! | cranberrybush. | | 1 
1 І [i 1 
1 1 + 1 1 
Wm---------------- ‘American ‘Silky dogwood, INorthern white- {Eastern white | oon 
Willette ! cranberrybush. ! nannyberry ! cedar, green авһ,! pine, Norway | 
| ! viburnum, common | Manchurian | Spruce. | 
| ' ninebark, lilac, | crabapple. | | 
| ! white spruce. | ! | 
1 1 
1 ' 1 1 | 
үаА--------------- | --- !Могїһегп white- (White spruce------ !Eastern white | --- 
Уанага | | cedar, lilac, ! ріпе, гей ріпе, | 
| ! American | white ash, silver; 
| ! cranberrybusb, | maple, red maple. | 
t 1 
| | | | 
+ 1 1 1 
1 1 І 1 
1 1 і | 
1 1 І i 
1 1 | 1 
1 1 ! І 
і 1 1 1 


See footnote at end of table. 
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TABLE 9.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
8-15 ! 16-25 
Ц 
П 


1 
I 
M t 
map symbol | <8 26-35 | >35 
1 
1 | 


ZtA--------------- | мес Northern white- White spruce------ Eastern white --- 
Zittau ! cedar, American | pine, red pine, 

| cranberrybush, | red maple, white 

! silky dogwood, | ash, silver 

| lilac, nannyberry | maple. 

! viburnun, 

1 

| | 
ZvA--------------- } === Northern white- White spruce------ Eastern white --- 


cedar, lilac, pine, red pine, 


American white ash, red 
cranberrybush, maple, silver 
nannyberry maple. 


viburnum, silky 
dogwood, gray 


1 
f 
1 
1 
t 
1 
1 
1 
| 
| 
| 
1 
' 
1 
t 
! 
| redosier dogwood. 
| 
1 
! 
1 
| 
t 
{ 
| 
| 
| dogwood. 
| 


1 
і 
Ц 
1 
р 
1 
! 
1 
4 
! 
І 
1 
і 
1 
1 
1 
Ц 
Ц 
1 
1 
1 
4 
Ц 
1 
П 
T 
І 
1 
! 
! 
A 
| 
ў 
! 
| 
! 
і 


* бое description of the map unit for composition and behavior characteristics of the map unit. 


Waushara County, Wisconsin 


TABLE 10.--RECREATJONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. Зее text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated) 


Е ue oe За. аа а ÉL 


боі1 папе апа 
пар symbol 


Camp areas 


Picnic areas 


' 
1 
1 
i) 
Ц 
| 
+ 
Д 
Ц 
[| 
р 
1 
1 
П 
І 
І 
І 
П 
1 
1 
І 
1 


Playgrounds 


Paths and trails 


| 
1 
1 
t 
1 
| 
| 
1 
|Зеуеге: 
t 
1 
1 
1 
! 
i 
Ц 
i 
1 
4 
1 


| 
! Golf fairways 


1 
t 
| 
а а joevere Severe: Severe: 'Severe: 
Adrian ! ponding, ponding, excess humus, ponding, | ponding, 
| excess humus. excess humus. ponding. excess humus. | excess humus. 
1 ! 
Ц И 
Ве-------------------- Severe: Severe: Severe: Severe: 'Severe: 
Belleville І ponding. ponding. р ponding. ponding. | ponding. 
1 | 
В(-------------------- ISlight---------- ISlight---------- ISlight---------- !Slight---------- | Moderate: 
Billett | | | ! droughty. 
i + t I 1 
ВуВ------------------- !Slight---------- ISlight---------- !Moderate: !Slight---------- !Slight. 
Boyer ! | | slope. | | 
1 1 1 
1 1 1 || 1 
ВуС------------------- IModerate: iModerate: ‘Severe ISlight---------- IModerate: 
Royer | slope. | slope. | slope. | | з1оре. 
Вар“: | | | | 
Воуег---------------- iSevere \Severe: 'Severe: ‘Moderate: 'Severe: 
| slope. | Slope. | slope. | slope. 1 slope. 
1 1 1 
1 1 1 t i 
Mecosta-------------- Severe Severe: Severe: Moderate: Severe: 
¦ slope. ¦ slope. ¦ slope. ¦ too sardy, | droughty, 
| | | 1 slope. ! slope. 
1 
1 1 1 } V 
CoB------------------- IModerate: IModerate: IModerate Moderate: !Moderate: 
Coloma | too sandy. ¦ too sandy. | slope, | too sandy. | large stones, 
| | | small stones, | | droughty. 
! | | too sandy. } | 
| | | | | 
СоС------------------- IModerate: IModerate: Ібеуеге: |Модега*е: Moderate: 
Coloma ¦ slope, | slope, ¦ slope. | too sandy. | large stones, 
| too sandy. | too sandy. | Н | droughty, 
| | | i ! slope. 
| || | i | 
CoD------------------- Ібеуеге: \Severe: ISevere: 'Moderate: ISevere: 
Coloma | slope. | slope. | slope. | too sandy, | slope. 
| | | | Slope. | 
| | | | | 
ЕКА------------------- |беџеге: |Мойега е: |беуеге: |Модега е: iModerate: 
Fisk | wetness. | wetness. | wetness. | wetness. | wetness. 
' 1 || 1 
Ц 1 1 1 [ 
НпВ------------------- |Slight---~------ |Slight---------- iModerate: |5114Һ%---------- iModerate: 
Hortonville | | | slope, | | large stones. 
Н ! ! small stones. | | 
1 1 1 
7 1 1 1 1 
HrC2------------------ 'Moderate: ! Moderate: !Severe: Ібеуеге: Moderate: 
Hortonville | slope. | slope. | slope. | erodes easily. | large stones, 
| | | | | slope 
1 t 1 1 1 
Нц-------------------- |Зеуеге: | беуеге: 'Severe: 'Severe: Severe: 
Houghton | ponding, | ponding, ! ponding, ! ponding, | excess humus, 
| excess humus. ! ехсе55 humus. | excess humus. | excess humus. 1 ponding. 
1 
| t 1 1 І 
Hw---------------2----- |беуеге: 'беџеге: \Severe: ISevere: Ібеуеге: 
Houghton | ponding, ! ponding, Г excess humus, | ponding, | ponding, 
| excess humus. | ponding. | excess humus. excess humus. 
' 1 
1 V 1 1 


1 
| excess humus. 
1 
t 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


---------1т---<-<--<- л----- қорлана асады алы А-а аса песна 


Soil name and 
map symbol 


Ке-------------------- Severe: 
Keowns | ponding. 
КпВ------------------- |5114Һ%-------- 
Kewaunee Н 
Ц 
1 
Кв-------------------- Severe: 
Kingsville | ponding. 
Ц 
t 
Le-------------------- | Moderate: 
Leola | wetness. 
| 
MbA------------------- Severe: 
Manawa | wetness. 
1 
| 
МоА------------------- | Severe: 
Меепап | wetness. 
1 
| 
МгА------------------- Severe 
Morocco | wetness, 


1 
| too sandy. 
1 


Кед------------------- iSevere 
Nebago | wetness. 
1 
Н 
+ 
| 
OkB------------------- |Модегаће: 
Окее | too sandy. 
+ 
| 
OkC------------------- iModerate: 
Okee ! slope, 
| too sandy. 
1 
OkD------------------- | беуеге: 
Окее | slope. 
| 
Ра-------------------- |беџеге: 
Palms | ponding, 
| excess humus. 
1 
т 
PbA------------------- Moderate: 
Pearl | too sandy. 


Pe*. 

Pits 

РҒА, РЕВ-------------- 'беуеге: 

Plainfield | too sandy. 
І 

РҒС------------------- |беуете: 

Plainfield too sandy. 


See footnote at end of table. 


Camp areas 


Picnic areas 


wetness. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
wetness, 
too sandy. 


Severe: 
too sandy. 


Moderate: 
wetness, 

too sandy, 
percs slowly. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus. 


Moderate: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
ponding. 


Moderate: 
slope. 


Severe: 
ponding. 


Moderate: 
small stones, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
too sandy, 
wetness. 


Severe: 
wetness. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus. 


Moderate: 
small stones, 
too sandy. 


Severe: 


e 
too sandy. 


Severe: 
slope, 
too sandy. 


Playgrounds 


1 
Paths and trails} Golf fairways 


1 
1 
4 
t 
t 
| 
| 
ISevere: Severe 
| ponding. ponding. 
1 
Slight as e Slight 
| | 
| Зеуеге: Severe: 
! ponding. | ponding. 
1 
1 1 
iModerate: Moderate: 
| wetness. | wetness, 
| | äroughty. 
1 1 
iModerate: iModerate: 
! wetness. | wetness. 
! ! 
| | 
‘Moderate: \Moderate: 
| wetness, | wetness, 
| too sandy. | @roughty. 
1 ! 
1 1 
Severe: Moderate: 
! too sandy. | wetness, 
| | droughty. 
t і 
iModerate: iModerate: 
| wetness, | wetness, 
| too sandy. | droughty. 
|| 1 
| | 
IMoGerate: IModerate: 
! too sandy. | droughty. 
1 1 
| | 
!Moderate: iModerate: 
| too sandy. | Slope, 
| | droughty. 
i 
| 1 
iModerate: Severe: 
| slope, ¦ slope. 
| too sandy. ! 
1 
1 1 
ISevere: |беуеге: 
| ponding, | ponding, 
| excess humus. | excess humus. 
1 
| 1 
IMcderate: IModerate: 
! too sandy. ! droughty. 
1 t 
| | 
1 1 
1 1 
1 1 
! % 
1 [ 
| | 
Ібеуеге: Severe: 
| too sandy. | droughty. 
! + 
1 1 
Ібеуеге: Severe: 
| too sandy. | droughty. 
| i 
t 1 
1 1 


Waushara County. Wisconsin 


TABLE 10.--RECREATIONAL DEVELOPMENT--Cont inued 


Soil name and 
map symbol 


Camp areas 


| mnnm iSevere: 
Plainfield | slope, 
| too sandy. 
| 
1 
РІВ, РпА-------------- | Зеуеге: 
Plainfield | too sandy. 
1 
1 
a A a |Severe: 
Poy | ponding, 
| too clayey. 
Ру---<-<---------%---- | Зеуеге 
Роудап | ponding. 
1 
1 
RAS |Модега е: 
Richford | too sandy. 
1 
1 
ВЕВ------------------- iModerate: 
Richford | too sandy. 
| 
R£C------------------- Moderate: 
Richford | slope, 
| too sandy. 
! 
р 
RfD------------------- Severe: 
Richford | slope. 
| 
баВ------------------- !Slight--------- 
Salter 
П 
5р-------------------- Moderate: 
Sparta | too sandy. 
| 
SA, SyA-------------- Severe: 
Symco | wetness. 
| 
ТиВ------------------- iModerate: 
Tustin | percs slowly, 
! tco sandy. 
1 
П 
Нп-------------------- {Severe 
Willette | ponding, 
| excess humus. 
1 
Ц 
ҮаД------------------- Severe: 
Yahara Г wetness. 
! 
Ц 
244------------------- |беуеге 
Zittau wetness, 


П 
1 
! too clayey. 
t 


! wetness, 
| too clayey. 
1 


Ріспіс агеаѕ 


Severe: 
slope, 
too sandy. 


severe: 
too sandy. 


Severe: 
ponding, 
too clayey. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Moderate: 
vetness, 
percs slowly. 


Moderate: 
too sandy, 
percs slowly. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Severe: 
too clayey. 


Severe: 


е 
too clayey. 


Playgrounds 


Severe: 
Біоре, 
too sandy. 


1 

1 

1 

1 

| 

1 

1 

t 

1 

1 

! 

1 

| 
1 

| 
\Severe: 

| too sandy. 
t 
\Severe: 

| too clayey, 
| ponding. 

1 

1 

'Severe: 
ponding. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
small stones, 
too sandy. 


Severe: 
wetness. 


Moderate: 
slope, 
too sandy. 


Severe: 
excess humus, 
ponding. 


Severe: 
wetness. 


Severe: 
too clayey, 
wetness. 


Severe: 
too clayey, 
wetness. 


Paths and trails 


Severe: 
too sandy. 


n 
сто 


уеге: 
оо запау. 


беуеге: 
ponding, 
too clayey. 


беуеге: 
ponding. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Golf fairways 


Severe: 
droughty, 
slope. 


Severe: 
droughty. 


Severe: 
ponding, 
too clayey. 


1 

1 

і 

1 

t 

| 

! 

| 

1 

1 

1 

1 

+ 

4 

' 

1 

' 

Ц 

1 

4 

! 

| 

1 

1 

П 

1 

H 

Severe: 

! ponding. 
1 

1 
Moderate: 
| droughty. 
1 
1 
r 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
І 
1 
П 
1 
1 
ў. 
1 


Moderate: 
droughty. 


Moderate: 
droughty, 
slope. 


Severe: 
slope. 


Slight. 


Moderate: 
Groughty. 


Moderate: 
large stones, 
wetness. 


Moderate: 
droughty. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Severe: 


too clayey. 


Severe: 
too clayey. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


(See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated) 


iPotential as habitat for-- 


for habitat elements 


Potential 


Wetland 
wildlife 


Woodland 
wildlife 


Openland 
wildlife 


Shallow 
water 
areas 


Wetland 
plants 


erous 
lants 


Hardwood 
trees 


poor. 

poor. 
Good 
Good 

poor. 


Soil name and 
map symbol 


Adrian 

Belleville 

Billett 

Boyer 
Воуег------------- 
Mecosta----------- 
Colona 

Coloma 

Coloma 

Fisk 

Hortonville 
Houghton 

Houghton 

Keowns 

Kewaunee 
Kingsville 

Leola 

Manawa 


Пе----------------- 
МЬА---------------- 


KnB---------------- 
Кв----------------- 


Ни----------------- 
Ке----------------- 


ҒқА---------------- 
Нав, HrC2---------- 
Ни----------------- 


ByB, ВуС----------- 
СоВ---------------- 
Сос---------------- 
Сор---------------- 


Ве----------------- 
ВЕ----------------- 


Да----------------- 
Вар“: 


Зее footnote at епа of table. 
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Waushara County, Wisconsin 


TABLE 11.--WILDLIFE HABITAT--Continued 


IPotential as habitat for-- 


Potential for habitat elements 


Wetland Shallow jOpenlandiWoodland,Wetland 
erous | plants | water [wildlifejwildlifeiwildlife 


trees 


Grasses 
and 


legumes 


Grein 


poor. 


Soil name and 


map symbol 


MoA---------------- 


Meehan 


MrA---------------- 


Morocco 


NeA---------------- 


Nebago 


OkB, OkC----------- 


Okee 


OkD---------------- 


Okee 


Ра----------------- 


Palms 


ррА---------------- 


Pearl 


Ре*. 


Pits 


РЕА, РЕВ----------- 


Plainfield 


poor. 


РЕС, PfD----------- 


Plainfield 


P1B---------------- 


ы 
о > 
о ы 
== Ф 
> 
н 
d 
9 
в 
ы 
о 
o 
с 
ы 
е > 
о н 
a Ф 
> 
H 
о >= 
е UL 
= o 
> 
© 
о 
© 
oO 
Le) 
© 
© 
© 
~ 
= 
Ци 
р. 
ы 
о 
[г] 
ба 
ы 
© 
© 
a 
' 
1 
1 
t 
р 
t 
р 
р 
© | 
a ot 
до + 
A a 
ча р 
E [| 
d 1 
c | 
= 
= е 
a 


Plainfield 


Pt----------------- 


Poy 


ру----------------- 


Роудап 


КЕА, ВЕВ, КЕС------ 


Richford 


RfD---------------- 


Richford 


ы М ы 
мо м > © 
но La но 
ог © O с 
> г. > 

Le) ы "о Le) 
© + а © 
о Le) о о 
O E. e e 
б ы кө) о 
© ті о о 
o я © о 
о Б. e e 
. . . 
м ы ы 
мо > © н > © 
но чо я но 
O са д б ӊ oo 
> > a > 
ы ы 
ы о н > © 
Q но = но 
[e] 9 с, Фа 
г > ~ > 
< ~ ч © 
© = о о 
© в) о о 
e E oO e 
т н Це о 
о га о о 
о т о © 
о fa e © 
Le] ~ Le) T 
о = о о 
о rd o o 
e ~ с e 
б н о "3 
o + о о 
о Це] Le] o 
о [2 о 2 
Це] H Le) м 
о = © d 
o о o 
о в. о [с 
Ц 1 1 + 
1 | 1 т 
1 | 1 Д 
П 1 1 Д 
i 1 4 1 
1 i 1 ‘ 
Д + 1 1 
1 1 t + 
1 1 i i 
1 1 1 t 
І 1 1 ' 
[ 1 є 1 
ім І d ра ая 
га 12 wo бя 
гы 1 بذ‎ о tw 
be 1 ос sE го 
с g га же aq 
во QU: з зе 
142) 42) л = 


Зее footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements ТРобеп ја] as habitat for-- 
5011 name and | Wild 1 | і 1 [ 
map symbol Grain !бгаввев | herba- jHardwoodi Conif- {Wetland {Shallow {Openland!Woodland! Wetland 


П 

1 

V 

! 

land зееё! and trees erous 
| 

1 


1 
і 
Ц 
1 
1 
I 
t 
1 
1 
1 
1 
! 
! 
і 
Н 
Ссод \Fair 
1 
1 
1 
1 
1 
1 
4 
1 
t 
1 
1 
! 
1 
t 
1 


| ў 
1 Е 1 
1 | 1 
| | ME DNE а 
Wm----------------- ! Very !Poor Poor Poor Poor Good ! Good l Poor ! Poor Good. 
Willette | роог | | | | | ! 
1 1 
1 і 1 | 1 1 1 
YaA---------------- ! Good !Good Good Good | [Fair ! Good Good Fair. 
Yahara | | Н | | i ! 
| | | | | 1 | 
24А---------------- {Good ! Good Good Good Good Fair Fair Good | Good Fair. 
Zittau | | ! ! | | | 
| | | | Н | | 
ФуА---------------- ! Good !Good Good Good 'Good Fair {Pair | соод Good Рајт. 
|| 1 1 1 1 | 
1 р | | | | 
і і 1 1 і 


* See description of the пар unit for composition and behavior characteristics of the map unit. 


Waushara County, 


Wisconsin 


TABLE 12.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features аге defined in the Glossary. 


"slight," "moderate, 


" and "severe." 
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See text for definitions of 
Absence of ап entry indicates that the soll was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Soll name and 
map symbol 


Shallow 


1 

В Dwellings 
| excavations 

П 

і 


without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


Lawns and 
landscaping 


basements basements buildings 


' 
| slope. 
! 
Џ 


Зее footnote at end of table. 


1 
1 
+ 
П 
1 
1 
4 
! 
Ай---------------- ISevere: Ібеуеге: ‘Severe: 
Adrian | cutbanks cave,! subsides, ! subsides, 
| excess humus, | ponding, | ponding. 
| ponding. | low strength. | 
1 1 1 
1 1 1 
Ве---------------- | Зеуеге: | беуеге: Ібеуеге: 
Belleville ! cutbanks cave,! ponding. Г ponding. 
| ponding. | | 
1 1 1 
1 1 1 
Bt---------------- iSevere ISlight--------- {Slight--------- 
Billett | cutbanks cave. ! | 
1 1 1 
1 1 1 
ВуВ--------------- |беуеге: {Slight--------- {Slight--------- 
Boyer | cutbanks cave.| ! 
1 1 
1 1 1 
ВуС--------------- Ібеуеге iModerate: |Модега е: 
Воуег | cutbanks сауе.! slope. | slope. 
1 1 1 
| | | 
Вар”: i ! | 
Воуег------------ 1беуеге І5еуеге: 'Severe 
| cutbanks cave,! slope. | slope. 
| slope. | | 
| | | 
Mecosta---------- Ібеуеге Ібеуеге: Ібеуеге: 
| cutbanks cave,! slope. | slope. 
| slope. | | 
| | | 
СоВ--------------- |Беуеге: 15114Һ%--------- IS1ight--------- 
Coloma ! cutbanks cave.! | 
1 1 
| | | 
Соб--------------- 'беуеге iModerate: Moderate: 
Coloma | cutbanks cave. | slope. ' slope. 
1 
| | р 
|| 1 1 
! | | 
Сор--------------- |беџеге: \Severe: Ібеуеге: 
Coloma | cutbanks сауе,! slope. | slope. 
| slope. | | 
1 
П | t 
ЕКА--------------- iSevere |беуеге: Severe: 
Fisk | cutbanks cave, wetness. | wetness. 
| wetness. | | 
| 1 ' 
HnB--------------- IModerate: IModerate: IModerate: 
Hortonville | dense layer. | shrink-swell. | shrink-swell. 
1 1 1 
| | | 
HrC2-------------- IModerate: ! Moderate: i Moderate: 
Hortonville | dense layer, ! shrink-swell, | slope, 
| slope. | shrink-swell. 
! J 
1 1 


1 
1 
| 
1 
| 
1 
і 
! 
Ц 
1 
И 
! 
| 
П 
П 
| 
1 
| 
| 
| 
| 
Ц 
+ 
І 
1 
1 
1 
Ц 
Ц 
| 
1 
1 
| 
1 
| 
1 
| 
1 
| 
! 
! 
t 


Severe: 
subsides, 
ponding, 
low strength. 


Moderate: 
slope. 


Severe: 
slope, 


У 


Торе. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


1 

П 

1 

1 

1 

i 

| 

Severe: 

| subsides, 
г ponding, 

| frost action. 
| 

1 

1 

1 

1 

1 

1 

1 


беуеге: 
ponding, 
frost action. 


!Moderate: 
frost action. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
1 Slope. 


Slight--------- 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
frost action. 


Severe: 
low strength. 


Severe: 


1 
1 
1 
1 
1 
1 
4 
1 
1 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
р 
1 
1 
1 
1 
1 
1 
1 
Ц 
1 
1 
+ 
1 
1 
1 
+ 
1 
1 
1 
1 
1 
1 
1 
} 
1 
П 
1 
І 
1 
1 
1 
1 
1 
1 
1 
1 
! 
і 
1 
1 
1 
1 
|| 
| 
1 
1 
П 
1 
1 
1 
t 
1 
1 
1 
І 
! 
| 
| 
| low strength. 
1 

1 

1 

| 


беуеге: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
droughty. 


iModerate: 
small stones. 


Moderate: 
small stones, 
slope. 


Severe: 
slope. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
t 
I 
1 
1 
1 
| 
1 
1 
| 
| беуеге: 

| droughty, 

! slope. 

1 

4 

‘Moderate: 
large stones, 
droughty. 


M 


Moderate: 
wetness. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


( 
1 
1 
| 
! 
1 
Ц 
1 
1 
| 
1 
! 
1 
1 
Ц 
1 
1 
! 
1 
1 
! 
! 
1 
| 
| 
П 
! 
| 
1 
+ 
| 
1 
| 
| 
| 
Ц 
І 
1 
|| 
+ 
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TABLE 12.--RUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soil name and 


1 

! Dwellings 
map symbol | 

1 


without 


1 
1 
|| 
| 
і 
+ 
1 
+ 
Ни---------------- iSevere |Зеуеге: 
Houghton | ponding, | subsides, 
! excess humus. | ponding, 
| ! low strength. 
1 1 
1 1 
fyssaa esse Severe Severe: 
Houghton | excess humus, | subsides, 
| ponding. ! ponding, 
| | low strength. 
1 1 
1 1 
Ке---------------- |Зеуеге: |беуеге: 
Keowns | cutbanks cave, i ponding. 
1 
| ponding. 1 
1 1 
| 1 
KnB--------------- IModerate: ‘Severe: 
Kewaunee | too clayey, | shrink-swell. 
| dense layer. | 
1 1 
1 
Кв---------------- Severe Severe: 
Kingsville | cutbanks cave, | ponding. 
| ponding. 
Le---------------- ISevere: IModerate: 
Leola ! cutbanks cave,| wetness. 
! wetness. | 
1 
р 1 
МЬА--------------- |беуеге Severe: 
Manawa | wetness. | wetness. 
П 
| | 
| | 
| 1 
МоА--------------- iSevere: ISevere: 
Meehan ! cutbanks cave,| wetness. 
! wetness. | 
! 1 
1 р 
МгА--------------- | беуеге: |беџеке: 
Могоссо ! cutbanks cave,| wetness. 
| wetness. ! 
| 
1 1 
NeA--------------- | Зеуеге: "Беуеге: 
Nebago | cutbanks сауе,! wetness. 
! wetness. | 
1 
1 і 
OkB--------------- Severe: |Slight-~------ 
Okee | cutbanks cave. | 
1 
1 1 
OkC--------------- | Severe: iModerate: 
Okee | cutbanks cave. | slope. 
+ 
1 1 
| 1 
OkD--------------- iSevere Severe: 
Okee ¦ cutbanks сауе,! slope. 
| slope. ! 
| ! 
Ра---------------- Severe | Зеуеге: 
Palms ! excess humus, | subsides, 
| ponding. | ponding, 
! ! low strength. 
f 1 
4 ! 
PbA--------------- Severe: iSlight-------- 
Pearl | cutbanks cave. | 
1 


See footnote at end of table. 


Dwellings 
with 


Severe: 
subsides, 
ponding, 
low strength. 


Severe: 
subsides, 
ponding, 
low strength. 


Severe: 
ponding. 


Moderate: 
shrink-swell. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell. 


\Moderate: 
slope. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
| subsides, 

| ponding, 

І low strength. 
1 

1 


Moderate: 


wetness. 


Small 
commercial 


Severe: 
subsides, 
ponding, 
low strength. 


Severe: 
subsides, 
ponding, 
low strength. 


Severe: 
ponding. 


Severe: 
shrink-swell. 


ponding. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


1 
1 
LI 
1 
| 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
! 
1 
1 
1 
1 
1 
һ 
1 
1 
1 
+ 
1 
1 
4 
1 
! 
! 
1 
! 
1 
1 
4 
+ 
i 
1 
1 
+ 
t 
1 
і 
!Severe: 
Ц 
t 
1 
1 
I 
[ 
1 
1 
[i 
+ 
t 
+ 
V 
1 
Ц 
1 
! 
1 
1 
П 
1 
И 
1 
1 
1 
1 
І 
1 
1 
1 
1 
1 
! 
1 
1 
! 
1 
1 
Severe: 
| wetness. 
t 
1 
+ 


Moderate: 


slope. 
Severe: 
slope. 


vere: 
lope. 


a 
т ® 


Беуеге: 
subsides, 
ponding, 
low strength. 


Local roads 
and streets 


Soil Survey 


Lawns апа 
landscaping 


Severe: 
subsides, 
ponding, 
frost action. 


Severe: 
subsides, 
ponding, 
frost action. 


беуеге: 
ponding, 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
ponding. 


Moderate: 
wetness, 
frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
wetness, 
frost action. 


Moderate: 
wetness, 
frost action. 


Moderate: 
wetness, 
frost action. 


derate: 
lope. 


= 
шо 


Severe: 
slope. 


Severe: 
ponding, 
frost action, 
subsides. 


Severe: 
excess humus, 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Slight. 


Severe: 
ponding. 


Moderate: 
wetness, 
droughty. 


Moderate: 
wetness. 


Moderate: 
wetness, 
droughty. 


Moderate: 
wetness, 
droughty. 


Moderate: 
wetness, 
droughty. 


Moderate: 
droughty. 


Moderate: 
slope, 
droughty. 


беуеге: 
slope. 


Severe: 
ponding, 
excess humus. 


Moderate: 
droughty. 


Waushara County, Wisconsin 


Soil name and 
map symbol 


Shallow 
excavations 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


1 

| Dwellings 
| without 
1 
| 


Symco 


Tustin 


| Зеуеге: 


cutbanks 


Severe: 
| cutbanks 
! slope. 
1 
1 


!5еуеге: 
| cutbanks 
1 


1 
|беуеге: 


| cutbanks 
1 


|беуеге: 
cutbanks 
ponding. 


i 
t 
1 
Ц 
+ 
1 
+ 
1 
1 
! 
Ц 


‘Severe: 


| cutbanks 
t 
1 
‘Severe: 


cutbanks 


slope. 


ı cutbanks 
1 
|беуеге: 


wetness. 


1 

г 

1 

{Slight --------- 
cave. | 

Ц 

Ц 

!Slight--------- 
cave.! 

| 

1 

ібеуеге: 


сауе,! ponding, 
shrink-swell. 


уеге: 
onding, 
hrink-swell. 


ато 


{л 


еуеге: 
slope. 


See footnote at end of table. 


Dwellings 
with 


Slight 


| 
'Slight-------~- 


derate: 
lope. 


no 


‚ wetness, 


onding, 
hrink-swell. 


no © 


‘Slight 


Moderate: 
slope. 


+ 
+ 
1 
р 
} 
1 
1 
1 
+ 
I 
1 
ISevere: 
! slope. 
ў 
1 
1 
1 


Moderate: 


wetness. 


' 
П 
1 
Ц 
! 
! 
! 
| 
| 
+ 


! 
1 
! 
1 
t 
[ 
' 
П 
1 
D 
у 
| 
І 
І 
І 
1 
Ц 
Ц 
Ц 
Ц 
1 
1 
! 
1 


бта11 
commercial. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


slope. 


Moderate: 
slope. 


шс Ф 
© 
3 
е 
~ 
3 
Q 
- 


Severe: 
ponding, 
5 


hrink-swell. 


Slight 

Moderate: 
slope. 

Severe: 


slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Local roads 
and streets 


‘Moderate: 
slope. 


i 
1 
І 
1 
1 
1 
Ц 
T 
| 
! 
| 
| 
i 
+ 
t 
t 
t 


shrink-swell, 

low strength, 
ponding. 
Severe: 
shrink-swell, 
low strength, 
ponding. 


{Slight 


Severe: 
low strength, 
frost action. 


Moderate: 
frost action. 
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Lawns and 
landscaping 


1 t 1 
р i 1 
1 1 i 
i i i 

basements basements | buildings | | 
і 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 ۴ 
1 1 1 
Li ! 1 
1 


|беуеге: 


droughty. 


| droughty. 


|Модегаће: 


droughty. 


! Moderate: 
droughty. 


1 

4 

| 
'Moderate: 

| large stones, 
| wetness. 

t 

1 

Moderate: 

г droughty. 

t 
4 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 
Е Slee An ee Ce lE XS ee eS аа ар а аа Ту 


1 1 t І 1 1 
Soil name and | Shallow | Dwellings і Dwellings ! Small | Local roads | Lawns and 
map symbol | excavations | without і with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
1 і 1 [| 1 1 
! | | 1 | i 
Wm---------------- ISevere: Severe: I Severe: l Severe: Ібеуеге: \Severe: 
Willette | excess humus, | ponding, | ponding, | ponding, ! ponding, | ponding, 
| ponding. | low strength, і shrink-swell, ! low strength, | frost action, ! excess humus. 
| | subsides. р subsides. ! subsides. ! subsides. і 
1 
1 1 1 1 1 1 
УаА--------------- Severe: Severe: Severe: | Severe: | Severe: lModerate: 
Yahara | cutbanks сауе,! wetness. | wetness. | wetness. | frost action. | wetness. 
| wetness. i ! ! | | 
| | | | | | 
ZtA--------------- ISevere: |беуете: | беуеге: | беуеге: | беуеге: Severe: 
Zittau | cutbanks сауе,! wetness, | wetness. | wetness, | shrink-swell, | too clayey. 
| wetness. | shrink-swell. | | shrink-swell. | low strength. | 
1 
1 4 t 1 1 1 
2УД--------------- | Severe |беуеге: iSevere: 1беуеге: Ібеуеге: ISevere: 
Zittau Variant | wetness. ! wetness. | wetness. 1 wetness. | frost action. ! too clayey. 
1 1 П + 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Waushara County, Wisconsin 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "poor," and other terms. 


TABLE 13.--SANITARY FACILITIES 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


SS SSS el ee Se тт 75 - - <<< 


Soil. name and 


map symbol 


1 

1 Septic tank 
| absorption 
| fields 
і 

1 

1 

1 


1 
1 
| ponding. 
I 
| 
I 


| ponding, 
| percs slowly. 
ISevere:* 
| poor filter. 


1 


ISevere:* 


| poor filter. 
| 
1 
| 


poor filter. 


Severe: 
poor filter, 
slope. 


iSevere:* 
poor filter. 


Severe:* 
poor filter. 


severe: 
poor filter, 


1 
+ 
1 
1 
1 
у 
Ц 
V 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
| slope. 
| 

| 

1 


| wetness. 
П 
1 
1 


Severe: 


Sec footnotes at. end of table. 


Sewage lagoon 
areas 


Severe: 
seepage, 
excess humus, 
ponding. 


са 


еуеге: 
зеераде, 
ponding. 


Severe: 


seepage. 


беуеге: 
seepage. 


беуеге: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
веераде, 
slope. 


Severe: 
seepage, 
wetness. 


Moderate: 
slope. 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
ponding. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 


wetness. 


Moderate: 
too clayey. 


i 
1 
1 
1 
! 
| 
' 
1 
! 
І 
! 
Ц 
| 
і 
1 
| 
ў 
1 
і 
і 
! 
4 
+ 
І 
1 
П 
I 
+ 
1 
1 
' 
І 
1 
І 
1 
1 
[| 
| 
1 
1 
[| 
' 
' 
| 
Ц 
! 
[| 
І 
t 
! 
| 
| 
{ 
| 
| 
Ц 
| 
| 
| 
І 
1 
| 
| 
! 
| 
| 
І 
І 
1 
1 
1 
1 
1 
lH 
1 
1 
1 


Агеа 
sanitary 
landfill 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
wetness. 


Dally cover 
for landfill 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


ко 
о 
© 
қ 


seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


"d 
o 
о 
қ 


зеераде, 
фоо запау. 


Роог: 
seepage, 
too sandy. 


на 
о 
о 
н 


зеераде, 
too sandy, 
slope. 


Poor: 
wetness. 


| too clayey, 

| small stones. 
1 

1 
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Soil name and 


map symbol 


Hortonville 


Нузевеиченнененене 


Houghton 


1 
1 
! 
| 
П 
| 
| 
| 


1 
i 
i 
1 
1 
1 


TABLE 13.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


беуеге: 
percs slowly. 


| Severe: 


subsides, 
ponding. 


Severe: 
subsides, 
ponding. 


Severe: 
ponding. 


Severe: 
percs slowly. 


Severe: 
ponding, 
poor filter. 


Severe: 
wetness, 
poor filter. 


Severe: 
wetness, 
percs slowly. 


Severe: 
wetness, 
poor filter. 


Severe: 
wetness, 
poor filter. 


Severe: 
wetness, 
percs slowly, 
poor filter. 


Slight---------- 


Moderate: 
slope. 


See footnotes at end of table. 


1 
1 
1 
1 
1 
| 
1 
1 
I 
1 
1 
1 
! 
1 
! 
! 
1 
| 
+ 
! 
1 
! 
i 
і 
[ 
t 
| 
Ц 
1 
| 
! 
І 
| 
П 
| 
І 
І 
І 
! 
t 
! 
н 
П 
| 
і 
1 
| 
| 
І 
| 
1 
1 
| 
| 
1 
| 
| 
| 
| 
| 
1 
1 
1 
! 
| 
! 
| 
| 
! 
| 
| 
П 
| 
| 
| 
| 
| 
І 
i 
1 
| 
! 
! 
1 
| 
t 
! 
4 
! 
1 
| 
| 
р 
| 
1 
| 
1 
i 
1 
1 
| 
1 
| 
| 
| 
! 
| 
| 
t 
! 
1 
! 
І 


Sewage lagoon 
areas 


Severe: 
slope. 


Severe: 
seepage, 
ponding, 
excess humus. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
ponding. 


iModerate: 


slope. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Slight----------- 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


seepage. 


Severe: 
seepage, 
slope. 


Trench 
sanitary 
landfill 


Moderate: 
slope, 
too clayey. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
too sandy. 


Severe: 
too clayey. 


seepage, 
ponding, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness, 
too clayey. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
too sandy, 
wetness. 


Severe: 
wetness, 
t 


M 

1 

1 

1 

1 

t 

1 

Ц 

1 

П 

t 

t 

1 

i 

V 

1 

t 

t 

1 

1 

1 

і 

1 

1 

1 

1 

1 

1 

1 

і 

+ 

1 

1 

1 

1 

+ 

+ 

1 

ў 

1 

! 

4 

1 

1 

+ 

г! 

1 

і 

t 

1 

1 

1 

! 

! 

+ 

1 
Severe: 
} 

1 

1 

} 

1 

1 

П 

t 

! 

1 

1 

1 

| 

| 

1 

П 

1 

1 

! 

1 

| 

! 

І 

! 

| 

| 

| 

! 

І 

1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

І 

І 

1 

1 

! 

| too clayey. 
1 
| 
| 
| 
1 
1 
t 
1 
! 
1 
t 
1 
| 
1 
} 
1 
! 
1 


Агеа 
sanitary 
landfill 


Moderate: 
slope. 


Severe: 
ponding, 
seepage. 


Severe: 
seepage, 
ponding. 


Severe: 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 


Severe: 
seepage. 


Severe: 
seepage. 


Soil Survey 


Daily cover 
for landfill 


Fair: 
too clayey, 
small stones, 
slope. 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

too clayey, 
hard to pack, 
wetness, 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 

too sandy, 
wetness, 
seepage. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 
seepage, 
small stones. 


Poor: 
seepage, 
small stones. 
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SSS SS eS ee а аа 


Soil name and 
map symbol 


Ре**. 
Pits 


РА, PfB-------- 


Plainfield 


RFA, ВЕВ-------- 


Richford 


Richford 


1 
1 


1 


Ц 
| 


T 


+ 


Septic tank 
ahsorption 
fields 


Severe: 


slope. 


subsides, 
ponding. 


Severe:* 


poor filter. 


Severe: 


poor filter, 
slope. 


Severe:* 


poor filter. 


Severe:* 


poor filter. 


ponding, 
percs slowly, 
poor filter. 


ponding, 
percs slowly. 


Severe:* 


poor filter. 


See footnotes at end of table. 


Sewa 


ge lagoon 


areas 


Severe 


seepage, 


slope 


Severe 
seepa 


ge, 


excess humus, 
ponding. 


Severe 


зеераде, 
wetness. 


Severe 


seepage. 


Severe 


seepage, 


slope 


Severe 


seepage, 


slope 


Severe 


seepage. 


Severe 


seepage. 


Severe 


seepage, 
ponding. 


Slight 


Severe 


- 


зеераде. 


Severe 
зеера 
$1оре 


де, 


Trench 
sanitary 
Jandfill 


>) 


еуеге: 
сеераде, 
slope. 


Severe: 
ponding, 
е 


(л 


еуеге: 
зеераде, 
wetness, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


seepage, 
ponding, 
too sandy. 


Ібеуеге: 
ponding, 
too clayey. 


1 

1 

1 

1 

1 

t 

1 

1 

Ібеуеге: 

| seepage, 
! too sandy. 
1 

1 

ISevere: 

1 
1 
1 
1 
1 


seepage, 
too sandy. 


xcess humus. 


Area 
Sanitary 
landfill 


Severe: 
seepage, 
slope. 


беуеге: 
ponding, 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 


Severe: 
seepage, 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


Severe: 
ponding. 


Severe: 
seepage. 


1 
1 
1 
1 
! 
! 
1 
t 
| 
1 
1 
| 
! 
1 
| 
i 
| 
І 
! 
! 
} 
1 
1 
| 
| 
| 
! 
+ 
1 
! 
|| 
+ 
[| 
Ц 
t 
1 
1 
1 
1 
I 
1 
1 
1 
' 
1 
1 
1 
1 
| 
1 
1 
1 
| 


1 
| 
П 
1 
| 
! 
| 
1 
1 
| 
Ц 
1 
! 
І 
1 
1 
1 
! 
[| 
1 
1 
1 
t 
t 
1 
Ц 
Ц 
1 
1 
Ц 
1 
П 
| 
! 
1 
' 
1 
! 
Ц 
1 
Ц 
1 
П 
1 
| 
1 
! 
| 
i 
1 
! 
и 
Ц 
1 
1 
1 
1 
1 
! 
+ 
Ц 
1 
' 
І 


Daily cover 
for landfill 


Poor: 
seepage, 
small stones, 
slope. 


Poor: 
ponding, 
excess humus. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 

Poor: 

eepage, 

oo sandy, 

lope. 


лова 


Роог: 
зеераде, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 

too clayey, 
hard to pack, 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 
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Soil name and 
map symbol 


i 
г 
| 
| 
1 
! 
| 
р 
1 
РЕр----------------- | 
| 
у 
! 
| 
1 
П 


сав-====-=====5--=-= 1 


Ип---------- -------- | 


1 
1 
+ 
| 
! 
| 
! 


2УА----------------- ! 
Zittau Variant | 


TABLE 13.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
poor filter, 
slope. 


Severe: 
wetness. 


Severe:* 
poor filter. 


Severe: 
wetness, 
percs slowly. 


Severe: 
percs slowly, 
poor filter. 


Severe: 
ponding, 
percs slowly, 
subsides. 


Severe: 
wetness. 


Severe: 
wetness, 
percs slowly. 


Severe: 
wetness. 


Sewage lagoon 


areas 


Severe: 
seepage, 
slope. 


Moderate: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
excess humus, 
ponéing. 


Severe: 
wetness. 


Severe: 
Seepage, 
wetness, 


Severe: 
wetness. 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
wetness, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
wetness. 


Severe: 
too clayey. 


Severe: 
ponding, 
too clayey. 


Severe: 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Area 
sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
wetness. 


vere: 
eepage. 


шт 
оо 


беуеге: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


evere: 
wetness. 


Severe: 
eepage, 


wetness. 


е 
5 


беуеге: 
wetness. 


бой Survey 


Daily cover 
for landfill 


Poor: 
seepage, 
too sandy, 
slope. 


Fair: 
too sandy, 
wetness. 


Poor: 
seepage, 
too sandy. 


Poor: 
wetness. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
ponding. 


Poor: 
too sandy, 
wetness. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
wetness, 


р 
RENE EE —— —————————— 


* The poor filtering capacity can result in the pollution of ground water. 
** See description of the map unit for composition and behavior characteristics of the map unit. 


Waushara County, Wisconsin 


TABLE 14.--CONSTRUCTION MATERTALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"т 


"good," "fair," and other terms. 


onsite investigation) 


Soil name and Roadfill Sand 


map symbol 


1 
1 
1 
Ad-------------------- | Poor: | Probable------------- 
Adrian | wetness. | 
І П 
| | 
Ве-------------------- {Poor : ! Improbable: 
Belleville | low strength, | excess fines. 
! wetness. | 
! ! 
р 1 
Bt-------------------- iGood----------------- I Probable------------- 
Billett | 1 
1 
1 1 
ВүВ, ВуС-------------- |боой----------------- iProbable------------- 
Boyer | | 
| ! 
1 1 
1 1 
BzD*: i Н 
Воуег---------------- Fair: ІРгоһаҺ1е------------- 
| slope | 
| | 
{ 1 
| t 
| | 
Mecosta-------------- (Еа!г: ІРгоһаҺ1е------------- 
| slope. | 
4 1 
1 1 
1 ' 
| 1 
| | 
сов, СоС-------------- !боо4----------------- |Probable------------- 
Coloma | | 
i | 
| | 
Сор------------------- iFair: iProbable------------- 
Coloma | Slope. 
1 
| | 
І | 
| | 
ЕКА------------------- {Fair | Improbable: 
Fisk | wetness. | excess fines. 
1 1 
Нав, HrC2------------- Fair: | Improbable: 
Hortonville | shrink-swell. | excess fines. 
! 
1 1 
Ние-------------------- \Poor: | Improbable: 
Houghton | wetness, | excess humus. 
| low strength. | 
} \ 
1 | 
Ни-------------------- | Роог: | Improbable: 
Houghton | wetness, | excess humus. 
| low strength. ! 
1 1 
1 ! 
Ке-------------------- |Poor: | Improbable: 
Keowns | wetness. | excess fines. 
1 
1 1 
КпВ------------------- Poor: | Improbable: 
Kewaunee | low strength. | ехсезз fines. 
1 
і | 
1 1 


See footnote at end of table. 


1 
+ 
| 


| 
| 
| 
! 
| 


Ц 
! 
і 
1 
П 
| 
1 
| 
Ц 
1 
1 
| 
! 
І 
! 
І 
1 
І 
1 
1 
1 
1 
1 
П 
Ц 
1 
| 
1 
| 
! 
| 
| 
І 
! 
1 
І 
1 
І 
! 
І 
Ц 
| 
1 
1 
| 
1 


Probable 


Gravel 


Improbable: 


too sandy. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 


| too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


Poor: 
excess humus, 
wetness. 


Poor: 
wetness. 


Poor: 
! small stones. 
! 
' 
ГРоог: 
small stones, 


1 
1 
| area reclaim. 
| 
4 
1 


ГРоог: 


{ small stones, 
! area reclaim, 
| в 
1 
1 


Торе. 


small stones, 
area reclaim. 


Poor: 
too sandy, 
small stones. 


Poor: 

too sandy, 
small stones, 
slope. 


1 
+ 
Ц 
1 
1 
1 
1 
1 
1 
1 
р 
1 
1 
1 
П 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Fair: 
1 
| too sandy. 
| 
1 
1 
1 
і 
1 
| 
t 
| 
1 
1 
1 
| 
1 
Ц 
1 
t 
] 
|| 
+ 
І 
1 
1 
1 
1 
1 
1 
І 
! 
1 
1 
1 
! 
І 


wetness, 
excess humus. 


Poor: 
excess humus, 
wetness. 


or: 
etness. 


ко 


area reclaim, 
too clayey. 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Gravel 


map symbol 


Topsoil 


К5-------------------- | Роог: oor: 
Kingsville | wetness. | too sandy. too sandy, 
| | wetness. 
1 ! 
Іе-------------------- Fair: Probable------------- | Probable------------- |Poor: 
Leola | wetness. | small stones, 
| area reclaim. 
І 
Роог: 
Мапама | low strength. excess fines. excess fines. агеа reclaim, 


too clayey. 


1 
1 
1 
+ 
1 
1 
1 
' 
t 
1 
1 
t 
! 
1 
1 
4 
t 
1 
1 
1 
! ! 
t 1 Ц 
t t 1 
| | | 
МЬА------------------- l Poor: ! Improbable; ! Improbable: | 
t Ц і 
' 1 1 
+ 1 ! 
} l 1 
1 1 1 
| | | 
1 
| ГҮ 
i (0 
р | 
1 1 
1 1 
1 1 
П [| 
t 3 
Ц 1 
t 3 
1 1 
і I! 
і I 
1 1 
1 1 
Ц 1 
1 І 
1 І 


МоА------------------- Fair: Probable------------- | Improbable: Poor: 
Meehan | vetness. | too sandy. оо sandy. 
| 1 
МгА------------------- | Ра г Probable------------- f Improbable: Poor: 
Morocco | wetness. | too sandy. too sandy. 
1 V 
NeA------------------- i Poor: Improbable: |} Improbable: Poor: 
Nebago | shrink-swell, excess fines. | excess fines. too sandy. 
1 low strength. | 
[ 1 
ОКВ, OkC-------------- |Соой----------------- |Probable------------- |Probable------------- {Poor: 
Okee ! ! | | area reclaim. 
1 
I 1 | 
оюр------------------- Fair: iProbable------------- |Probable------------- | Poor: 
Okee | slope | | ! area reclaim, 
i i | ! slope. 
| | | | 
Pa-------------------- | Poor: | Improbable: | Improbable: | Poor: 
Palms ¦ wetness. | excess fines. | excess fines. | wetness, 
| ! | | excess humus. 
1 1 | | 
РВА------------------- Fair: |Probable------------- | Probable------------- | Poor: 
Pearl | wetness. | | | small stones. 
1 1 1 ! 
Реж. | | | | 
Pits i ! | | 
| | | | 
РҒА, РЕВ, РҒС--------- 1Good----------------- iProbable------------- | Improbable: | Poor: 
Plainfield | | | too sandy. | {оо запау. 
1 1 1 | 
РЕр------------------- | Разг: | ргорар1е------------- | Improbable: | Роог: 
Plainfield | slope. | ¦ too sandy. | too sandy, 
| Н ! | slope. 
| | | ! 
РТВ, РпА-------------- |боой----------------- |Probable------------- | Improbable: 1 Poor : 
Plainfield | ! | too sandy. ! too sandy. 
1 П 1 1 
1 1 1 1 
Рі-------------------- | Poor: !IProbable------------- | Improbable: | Роог: 
Роу | wetness. | Г too sandy. ! too clayey, 
| | | ! wetness. 
| | | | 
Ру-------------------- |Роог: | Improbable: | Improbable: ‘Poor: 
Poygan | low strength, Г excess fines. | excess fines. { too clayey, 
! wetness, | | ! wetness. 
! shrink-swell. ! | | 
П 
t 1 1 + 
REA, Rf£B-------—----- !Good----------------- IProbable------------- iProbable------------- iFair: 
1 


Richford ! | too sandy. 
! 1 


See footnote at end of table. 


Waushara County, Wisconsin 


Soil name and 
map symbol 


Symco 


Zittau Variant 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


low strength, 
wetness. 


shrink-swell, 
low strength. 


1 

1 

1 

1 

1 

| 

1 

1 

i 

1 

1 

1 

1 

| 

| Poor: 

| low strength, 
| wetness, 

| shrink-swell. 
1 
1 
1 
1 
1 
1 
1 
1 
! 
1 
1 


Fair: 
vetness. 


1 
1 
| Еа1г: 


| wetness. 
t 
1 


бапа 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel Topsoil 


1 
і 
1 
IProbable------------- Fair 
| | too sandy, 
| | slope. 
1 і 
} Probable------------- | Poor: 
| slope. 
Ц 
П 
| Improbable: Poor: 
| excess fines. too sandy. 
1 
| Improbable: Poor: 
too sandy. too sandy. 
Improbable: Poor: 


о 
excess fines. large stones. 


Poor: 


Improbable: о 
too sandy. 


excess fines. 


! 
1 
1 
i 
1 
1 
1 
1 
1 
І 
! 
П 
1 
1 
1 
1 
1 
| 
! 
1 
1 
1 
1 
t 
' 
Ц 
1 
Ц 
1 
1 
1 
Ц 
1 
4 
1 
4 


Improbable: Poor: 
excess fines. excess humus, 
wetness. 
Improbable: Fair: 
excess fines. thin layer. 
| Improbable: Poor: 
| too sandy. too clayey. 
1 
{Improbable: Poor: 


о 
| excess fines. thin layer. 
! 
+ 


ل ل ا ہا ا 


* See description of the map unit for cemposition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate, 


and "зеуеге." 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the 5011 was not evaluated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


--------<<--<<-- ete eee ee ee a Das en aah ее 
Li Features affecting-- 


| Embankments, 


Soil name and 


1 

| Ропа 

| reservoir 
! 
| 


mitations for-- 


Н Terraces 


і 
р 1 1 
map symbol i dikes, and | Drainage { Irrigation | and } Grassed 
Е areas | levees ! | | diversions ¦ waterways 
| | | | | | 
Да---------------- ISevere Severe: IPonding, IPonding, !Ропаіпд, iWetness, 
Adrian | seepage. | seepage, | subsides, | soil blowing, | too sandy, | rooting depth. 
| | piping, | frost action. | rooting depth.| soil blowing. | 
! | ponding. | | і | 
! | | | | | 
Ве---------------- | Сеуеге: ISevere: |Ponding, {Ponding, !Ponding, Wetness, 
Belleville | seepage. | ponding. | frost action. | droughty, | soil blowing. | droughty. 
| | | | fast intake. | | 
| | | | | | 
Bt---------------- ISevere: (Severe: Пеер to water {Droughty, IToo sandy, !Droughty. 
Billett | seepage. | seepage, | | soil blowing. | soil blowing. | 
| i piping. | | | | 
| | | | | | 
ByB--------------- |Severe: Severe: Deep to water {Slope, |Тоо sandy, IDroughty. 
Boyer | seepage. | seepage, ! | droughty. | soll blowing. | 
| | piping. | | | 
| | ! ! | | 
ByC--------------- ISevere: 1беуеге: Шеер to water Slope, Slope, Slope, 
Boyer ! seepage, | seepage, | | droughty. | too sandy. | droughty. 
| slope. | piping. | | | | 
} 1 | 1 1 1 
BzD*: р ! | | | Н 
Boyer------------ | Зеуеге; |беџеге: Пеер to water 151оре, |51оре, Slope, 
¦ seepage, | seepage, | | éroughty. | too sandy. | äroughty. 
! slope. 1 piping. | | | | 
+ 
1 1 1 1 | 1 
Mecosta---------- Severe: | беуеге: Deep to water !510оре, ‘Slope, 'Large stones, 
! seepage, | seepage. | | droughty, | large stones, | slope, 
! slope. ! ! | fast intake. | too sandy. | äroughty. 
1 1 } 
1 1 | 1 1 ! 
СоВ--------------- | Зеуеге: ISevere: Пеер to water (Slope, |Тоо sandy, 'Droughty. 
Coloma | seepage. ! seepage, ! | droughty, | soil blowing. | 
! | piping. | | fast intake. | 1 
| | | | | | 
СоС, Сор---------- 'Severe: Severe: Іреер to water Slope, iSlope, {Slope, 
Coloma | seepage, | seepage, | | droughty, | too sandy, | droughty. 
| slope. | piping. ! | fast intake. | soil blowing. | 
І 1 1 
t 1 1 1 1 1 
ҒкА--------------- !Severe: ‘Severe: {Frost action---|Wetness, {Erodes easily, |Wetness, 
Fisk | seepage. { piping, | | fast intake. | wetness, - ! erodes easily 
т ! wetness. ! | | soil blowing. | 
' 1 1 
1 1 1 1 1 1 
HnB--------------- IModerate: !беуеге: {Deep to water Slope, lErodes easily, |Erodes easily, 
Hortonville | slope. | piping. | | percs slowly. soil blowing. | rooting depth 
1 1 1 1 
1 1 ! 4 | 1 
НүС2-------------- Ібеуеге Severe: Іреер to water 151оре, \Slope, ISlope, 
Hortonville ] slope. | piping. | І percs slowly. | erodes еаѕі1у.! erodes easily 
! р i ! ! | гоо па depth 
1 1 ! 1 
1 і 1 П 1 1 
Ни---------------- ! бетеге: !Ѕеуеге: Frost action, {Soil blowing, {Ponding, IWetness. 
Houghton ! seepage. | excess humus, | subsides, | ponding. | soil blowing. | 
| | ponding. | ponding. | р 
р 1 1 1 1 р 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 
1 Limitations for-- | Features affecting-- 
Soil name and | Pond T Embankments, | | | Теггасез | 
map symbol | reservoir | dikes, and | Drainage | Irrigation | апа | Grassed 
= | areas | levees ! Н | diversions | waterways 
| | | | | | 
Ни---------------- iSevere: iSevere: ГРопй с, !Ponding-------- IPonding-------- IWetness. 
Houghton | Seepage. | excess humus, | subsides, | | | 
| | ponding. | frost action. | | | 
1 ! , 1 1 
і ' I 1 t 1 
Ке---------------- |Moderate: Ібеуеге: ГРопййпа, !Ропй1пд-------- !Erodes easily, |Wetness, 
Keowns | seepage. | piping, | frost action, | | ponding. | erodes easily. 
| | ponding. | cutbarks cave. | | | 
T t 1 1 ! 1 
І | 1 ! 1 + 
KnB--------------- IModerate: iSevere: IDeep to water |51оре, lErodes easily |Percs slowly, 
Kewaunee | slope. | hard to pack. | ! rooting depth. | | erodes easily. 
1 1 1 ! 1 t 
} 1 + 1 і 1 
دو‎ Severe: Severe: i Ponding, i Ponding, iPonding, iWetness, 
Kingsville | seepage. | зеераде, ! cutbanks сауе.! droughty, | too sandy, | droughty. 
| | piping, | | fast intake. | soil blowing. | 
| | ponding. 1 | | | 
| | | | | | 
Le---------------- |Зеуеге: Severe: !Cutbanks cave !Wetness, IWetness, IDroughty, 
Leola | seepage. | зеераде, ! | droughty, | too sandy, | rooting depth. 
| | piping, | | fast intake. | soil blowing. | 
! ! wetness. | | | ! 
| i і ! i | 
MbA--------------- ISlight--------- |беуеге: iPercs slowly, !Wetness-------- iErodes easily, Wetness, 
Manawa | | hard to pack. | frost action. | i wetness, | erodes easily, 
| | Н ! | percs slowly. rooting depth. 
1 1 1 1 
t 1 1 1 } ! 
МоА--------------- iSevere ISevere: ICutbanks cave !Неёпеѕѕ, IWetness, IWetness, 
Meehan | seepage. | seepage, | | drouchty, | too sandy, | droughty. 
| | piping, ! ! fast intake. | soil blowing. | 
| ' wetness. i ! ! ! 
| i | | | | 
МгА--------------- ISevere ‘Severe: 'Cutbanks cave {Droughty, iWetness, iWetness, 
Morocco | seepage. | seepage, | ! fast intake, ! too sandy, г droughty. 
| | piping, | | wetness. ' soil blowing. | 
| | wetness | ! | і 
} | | | | i 
МеА--------------- !Ѕеуеге ISevere 'Регс$ slowly---!Wetness, IWetness, tWetness, 
Nebago ¦ seepage. ! hard to pack. | | droughty. | soil blowing, | droughty, 
і | | | | percs slowly. | rooting depth. 
1 1 1 ! 1 ! 
1 1 р ! 1 Ц 
ОҜВ--------------- !Ѕеуеге: 'Severe: ‘Deep to water {Slope, {Too sandy, !Droughty. 
Okee | seepage. | seepage, ! | fast intake, | soil blowing. | 
1 ! piping. ! | soil blowing. | і 
1 1 1 
1 1 1 1 1 1 
OKC, OkD---------- |беуеге: iSevere: Пеер to weter (Slope, Slope, Slope, 
Okee ¦ seepage, ¦ seepage, | ! fast intake, | too sandy, | droughty. 
| slope. ! piping. | ¦ soil blowing. | soil blowing. | 
| ! ! 1 1 
| Ц 1 1 1 1 
Ра---------------- Severe: Severe: !Ponding, IPonding, IPonding, iWetness. 
Palms | seepage. ! excess humus, | subsides, ! soil blowing. | soil blowing. | 
| | ponding. | frost action. | ! | 
+ 1 1 1 | 1 
1 1 1 | 1 1 
РЬА--------------- 'беуеге 'беуеге: ‘Cutbanks cave {Wetness, IWetness, iDroughty. 
Pearl | seepage. | seepage, | | droughty. | too sandy, 
| ¦ piping. | 1 | soil blowing. | 
1 1 
1 і 1 1 | } 
Pe*. | | | | | | 
Pits | | | | | | 
| ! | | | | 
РЕА--------------- 'Severe: 'Severe: {Deep to water {Droughty, |Тоо sandy, {Droughty. 
Plainfield | seepage. | seepage, | | fast intake. | soil blowing. | 
| | piping. ! ! ! | 
1 1 ! ! 1 ! 
1 1 і 1 1 


Зее footnote 


at end of table, 
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TABLE 15.--WATER MANAGEMENT--Continued 


Soil Survey 


Features affecting-- 


| Limitations for-- 5 af 9 
Ропа ; Embankments, 


5011 паме апа 


пар symbol reservoir dikes, and 


Drainage 


Irrigation 


Terraces 
and 


Grassed 


areas levees diversions waterways 


! 
r 
| 
| 
РЕВ--------------- Severe: Severe: 
Plainfield ¦ seepage. ¦ seepage, 
! piping. 
1 1 
РЕС, PfD---------- ISevere: ISevere: 
Plainfield | seepage, | seepage, 
| slope. | piping. 
' 
1 І 
PIB Severe: Severe: 
Plainfield | seepage. | seepage, 
| piping. 
1 1 
РпА--------------- Ібеуеге: Severe: 
Plainfield | seepage. ¦ seepage, 
| | ріріпс. 
! І 
Ре---------------- | Зеуеге: 'Зеуеге 
Роу | seepage. | seepage, 
| | piping, 
i | ponding. 
1 1 
1 1 
Ру---------------- ISlight--------- Severe 
Рсувап | ! hard to pack, 
| | ponding. 
1 1 
1 1 
ЕҒА--------------- Severe: | беуеге: 
Richford | seepage. | seepage, 
| | piping. 
1 і 
БЕВ--------------- | Severe: |беџеке 
Richford | seepage. | seepage, 
| | piping. 
р 1 
ВЕС, RfD---------- | Зеуеге: iSevere 
Richford | seepage, | зеераде, 
| slope. | piping. 
! | 
баВ--------------- IModerate: Severe 
Salter ¦ seepage, | piping. 
| slope. | 
1 
t ! 
Sp---------------- | Зеуеге: | Зеуеге: 
Sparta | seepage. | seepage, 
| | piping. 
1 ' 
SyA--------------- ISlight--------- Severe: 
Symcc | | wetness. 
1 ! 
| | 
SyA--------------- |Slight--------- | беуеге: 
Symco ! | wetness. 
! ! 
1 { 
ТиВ--------------- 'Severe: 'беуеге: 
Tustin | seepage. hard to pack. 
1 
! 
Ип---------------- |беуеге: iSevere: 
Willette seepage г ponding 
| 
LI 


See footnote at end of table. 


Deep to water 
Deep to water 
Deep to water 
Deep to water 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly. 


Deep to water 


Deep to water 
Deep to water 
water 


Deep to 


water 


Frost action--- 


Deep to water 


Ponding, 
percs slowly, 
subsides. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Droughty, 
fast intake, 
soil blowing. 


Ponding, 
droughty, 
Slow intake. 


Ponding, 
droughty, 
percs slowly. 


Droughty, 
fast intake, 
soil blowing. 


Slope, 
droughty, 
fast intake. 


Slope, 
roughty, 
ast intake. 


hoe 


Droughty, 
fast intake. 


Wetness, 
fast intake, 
soil blowina. 


т 


Торе, 
droughty, 
fast intake. 


Ponding, 
soil blowing, 
percs slowly. 


Too sandy, 
soil blowing. 


Slope, 
too запау, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil hlowing. 


| 

1 

1 

і 

1 

1 

| 

Im 

гі 

t 

1 

| 

1 

1 

1 

р 

1 

П 

! 

1 

1 

1 

1 

1 

1 

П 

' 

+ 

1 

' 

1 

1 

1 

р 

1 

П 

| 

lErodes easily, 
| ponding, 

! too sandy. 

1 
! 
1 
І 
t 
1 
1 
4 
1 
1 
| 
1 
1 
1 
1 
П 
П 
1 
1 
1 
1 
1 
[| 
1 
П 
1 
і 
і 
! 
t 
1 
1 
1 
1 
1 
р 


Егодез easily, 
ponding, 
percs slowly. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


tErodes easily 


Toc sandy, 
soil blowing. 


Wetness, 
soil blowing. 


iWetness 
+ 


|Егойез easily, 
soil blowing. 


soil blowing, 


| 

| 
jPonding, 
1 

| percs slowly. 
| 

t 


Droughty. 


оре, 
roughty. 


го 


Droughty. 
Droughty. 


Wetness, 
erodes easily, 
droughty. 


Wetness, 
erodes easily, 
rooting depth. 


Droughty. 


ope, 
roughty. 


D 


Erođes easily. 


Droughty. 


Wetness, 
rooting depth. 


Ketness, 
rooting depth. 
Erodes easily, 


droughty. 


Wetness, 
percs slowly. 
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TABLE 15.--WATER MANAGEMENT--Continued 


ЩЕ affectinac- — ^ 
H Limitations for-- H Features affecting-- 
Soil name ага | Fond | Embankments, | | | Теггасез 1 
map symbol ! reservoir | dikes, and ! Drainage ! Irrigation | апа | Grassed 
| агеаз і levees i | | diversions | waterways 
| | | | | | 
ҮаА--------------- Moderate: Severe: Frost action, {Wetness, ‘Erodes easily, |Wetness, 
Yahara | seepage. | piping, | cutbanks cave.! soil blowing. | wetness, | erodes easily. 
і | wetness. | | | {оо запау. | 
і 1 1 1 1 1 
ЖА--------------- Ібеуеге: | Severe: 'Percs slowly, |Wetness, 'Егодез easily, |Wetness, 
Zittau | seepage. | seepage, | frost action. | percs slowly. | wetness, | erodes easily, 
| | piping, | | | too sandy. | droughty. 
| | wetness. | | | | 
| | | | | | 
ФуА--------------- Moderate: {беуеге: 'Регсе slowly, {Wetness, ‘Erodes easily, |Wetness, 
Zittau Variant | seepage. | piping, ! frost action. | slow intake, | wetness, ! erodes easily, 
! wetness. ! ! percs slowly. | percs slowly. 
1 4 1 1 + 


ب ب ا АА‏ ا ا ج م = ے 2ے 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.-~ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


| Н | Classification Frag- | Percentage passing | | 
Soil name and Depth! USDA texture | | ‘ments ! sieve number-- ILiquiä | Plas- 
map symbol [ | | Unified | AASHTO 1» 3 | Н | | | limit І ticity 
| | | | finches} 4 | 10 | 40 | 200 | ! index 
түү Т Т Shee ИНЕ висе ут oh Ci ист касе иксосачаци gt 
| in | | | | Pet | ) | | | Pct 
| | | | i | | | | | ! 
А4--------------- | 0-3218арг1с material |РТ А-8 p dc 4c 40e إ سس ا‎ o -- |] سس‎ 
Adrian 132-60! Запа, loamy sand, |5Р, SM ien А-3,1 0 180-100160-100135-75 | 0-30 : === ! МР 
ar eee Да Кк Ж мек ке жк NE 
Ве--------------- ! 0-10 ату sand------- !SM !A-2 ! o 1100 !95-100!70-85 !20-35 ! «20 ! NP-4 
Belleville |10-30]Fine sand, sand, ISM !A-2 ! 0-3 195-100190-1001 50-85 [15-30 | <20 | NP-4 
| | loamy fine sand. | 
+ + 1 1 1 1 | ! 1 | + 
!30-60!Clay loam, silty !CL |А-6, A-7 | 0-3 195-100190-100190-100170-90 | 25-50 | 10-25 
t 1 1 1 1 а! 1 } 1 + 
Е гыс ПЕЛЕ К ИЕ 
Bt--------------- | 0-8 {Sandy loam------- iSM, 5М-5С,!А-2, A-4 | 0-5 190-100190-100160-100125-50 ! «26 ! NP-8 
Billett i i ¦ SC | | | | i i | i 
| 8-28!5апду loam, fine iSM, SM-SC,{A-2, А-4 | 0-15 190-100180-95 180-95 !25-50 ! «28 |! NP-9 
Н | sandy loam. 1 SC Н ! | ! | ! ! ! 
128-60[Sand, gravelly 15М, 5Р-5М,!А-2, А-3, 0-15 155-80 145-80 120-95 | 2-40 | --- | МР 
! | loamy sand, very! SP, GP ! A-4, A-1} | | | і | | 
Н t gravelly sand. | 1 1 р | 1 і р І 
| | | | | | | | | | | 
ВуВ, ВуС--------- | 0-10! Loamy sand------- ISM, SM-SC А-2, А-1,1 0-5 195-100165-95 145-75 115-45 і <20 | NP-6 
Boyer ! ! ! 1 А-4 1 | | 1 р ] 1 
!10-22!Sandy loam, loam,!SM, SC, !А-2, А-4,! 0-5 !80-100!65-95 !55-85 110-45 ! 10-35 | МР-16 
! | loamy запа. | SM-SC, | А-6 | | | | | | | 
| 1 SP-SM 
[ 1 | | 1 Ц | 1 1 1 і 
122-60!бгауе11у sand, !5Р, SP-SM,!A-1, A-3,! 0-10 !40-100135-100!30-70 | 0-10 ! --- ! NP 
| | sand. | GP, ОР-СМ! A-2-4 ! ! | ! ! | і 
Н i i ! 1 | | | ! ! | 
BzD*: i | | | | | | ! П 1 р 
Воуег----------- | 0-10!Тоашу sand------- ISM, SM-SC !А-2, А-1,1 0-5 195-100165-95 145-75 115-45 | <20 | NP-6 
! | ' г А-4 4 І 1 П 1 [ у 
' 10-22 Sandy loam, loam,!SM, SC, 1А-2, А-4,! 0-5 180-100165-95 155-85 110-45 ! 10-35 | NP-16 
| | Тоату sand. 5М-5С, ! А-6 | | | ! ! 
| | SP-SM 
+ 1 4 1 1 1 1 1 1 1 1 
122-60!Gravelly sand, SP, $Р-5М,!А-1, A-3,! 0-10 140-100135-100130-70 ! 0-10 | --- | NP 
| | sand. | бР, GP-GM| A-2-4 ! | | | | | | 
1 L| 1 
1 1 1 1 1 1 t 1 1 1 1 
Mecosta--------- ! 0-8 !Gravelly loamy !5М, SM-SC,}A-2-4, | 0-15 175-100165-100145-80 110-30 | <20 МР-5 
! | sand. | SP-SM | A-1-b | | { | | | | 
| 8-15!Gravelly loamy 15М-5С, SM,/A-2-4, | 0-15 140-70 140-70 135-65 110-30 | «20 | NP-5 
| | sand, loamy | SP-SM, СМ! A-1-b | | | | | | | 
! ! sand. | ! | | ! | р | | 
115-60!бгауе11у sand, !GP-GM, GP !А-1-А, | 0-25 120-50 120-50 {20-50 | 0-10 | --- | NP 
| 1 gravelly coarse ! і А-1-Ь | р | | | | 
1 
| | а | | | | | | | 
ME аре | ЖЕСЕ ЧЕ ае ин M 
f 1 
CoB, CoC, CoD----! 0-4 !Loamy sand------- Тем [A-2, A-4 | 0-8 175-100175-100|50-90 115-50 | --- | NP 
Coloma | 4-39!Sand, loamy sand |SP, SM, 1А-2, А-3 | 0-8 175-100175-100150-75 | 2-30 | --- | NP 
| | | 5Р-5М | Н | | | | i | 
1 1 
[39-60|Stratified sand SP, SM, А-2, А-3,| 0-8 175-100|75-100|50-100| 2-40 | --- | NP 
1 =: 
| PED ЗЯ MEC | 
1 П 1 t 1 1 1 


| to sandy loam. | 5Р-5М 
V 
t 1 


Зее footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


lm 
5 


! T | Classification (Егад- Percentage passing | 
$011 паще апа Перен! USDA texture ! | Iments sieve number-- ILiquid | Plas- 
map symbol | | Unified AASHTO | > 3 T | | limit | ticity 
1 Is 
1 i i 
| 
1 


1 
1 
1 | 

| finches} 4 10 40 ! 200 | пдех 
1 1 Pet 

| | 


| 
| 

Pct | с 
1 


1 1 
| | 
| ЕШ | 
| i 1 | 
1 M 1 1 П 1 1 ! 
Н | | | Н 1 | | 
FkA-------------- ! 0-8 | Loamy sand------- ISM 1А-2 | 0 1100 | 100 180-100115-30 | --- | NP 
Fisk | 8-33 sand, loamy sand !5Р-5М, SM !А-2, A-3 | О 1100 ! 100 !80- 7109! 5-30 | --- | NP 
133- -36! {Fine sandy loam вм, 5С, jA-2, А-4 | 0 | 100 | 100 180- 1001 30-75 | «28 | 4-9 
1 1 ML, CL ! 1 П i 1 | 1 
Бехер БИЕ loam, very ML, СІ-МІ,,|А-4 | O 1100 1100 190- 100 | 50-90 1 <28 | 4-9 
| ¦ fine sandy loam.! CL | | | | ! | | | 
| | | | | | | | 1 i | 
HnB-------------- | 0-8 |Fine sandy loam SM, ML, !А-4, A-2 | 0-7 !80-100!75-100 E 55-90 125-60 | G6 | 1-8 
Hortonville ! ! | SC, CL | | ! | | | 
| 8-35!Clay loam, loam, CL, CH, SCÍA-7, A-6 ! 0-7 О сш ET К 1 35-60 | 15-40 
| | silty clay loam.| | | | | | | | | 
135-60 Fine sandy loam, !СІ, SC,  /A-4, А-6,! 0-7 !75-100!75-100!50-100!30-85 ! 20-40 | 4-20 
| ! clay loam, loam.! CL-ML, ! А-2 | ! | | | ! ! 
| | | SM-SC | ! ! i | | i | 
i i | ! | | 1 ! | | | 
HrC2------------- | 0-6 iLoam------------- ICL, CL-ML,jA-4 | 0-7 180-100175-100165-100145-1001 20-30 | 4-9 
Hortonville 1 | ! SC, SM-SC! | | | | i 
! 6-26!Clay loam, loam, !CL, CH, SC! |А-7, А-6 | 0-7 180-100175-100165-100145-95 | 35-60 | 15-40 
! | silty clay loam. | | | ! | i | i 
126-60!Ғіпе sandy loam, !CL, SC, !А-4, А-6,! 0-7 !75-100!75-100!50-100!30-85 | 20-40 | 4-20 
! | clay loam, loam.! CL-ML, | A-2 | ! ! | | ! ! 
Н | | SM-SC | | | | | | | 1 
i i | р | р | | 1 | 1 
Ни--------------- | 0-60 баргіс material [PT ТА-8 130; spésert Мур wo sem aem СЕН dp onem 
Houghton | | | Н | | ! | | ! | 
| | | | | i i | || | | 
Ни--------------- | 0-60|баргіс material (PT 1А-8 1 o free dco |--- |-- | -- | --- 
Houghton | | | ! | | | | | i | 
| | | | | 1 ! | i i | 
Ке--------------- ! 0-13!Silt loam-------- ICL, CL-ML 1А-4, A-6 | 0 | 100 | 100 185-100160-90 | 20-30 | 4-11 
Keowns 113-29|Silt loam, very 15С, CL, А-4, A-2 | 0 | 100 | 100 160-100!30-90 | «2 | 4-9 
! | fine sandy loam. ML, SM  ! | ! | | ! | | 
!29-60!Stratified silt !ML, SM,  !A-2, A-4 ! 0 1100 1 100 180-100130-95 | «28 | 1-9 
| ' to fine sand. г CL, SC ! | i 1 | | ! ! 
! ! ! | | | | | | 1 i 
KnB-------------- | 0-8 !Loam------------- ICL, CL-ML !А-4, A-6 | 0-5 195-100195-100180-100150-90 | 20-30 | 6-11 
Kewaunee ! 8-32 Clay, silty clay съ, CH 1А-7 | 0-5 185-100180-100175-100160-95 | 40-70 ! 25-50 
| | loam. | | ) 1 1 1 ! ! 
132-60!Silty clay loam, !CL, СН IA-7 ! 0-5 185-100180-100175-100160-95 | 40-70 | 15-45 
| | silty clay, | | | | | | Н ! Н 
| ' с1ау. | | ! | | | | | i 
| | | i | | ! ! | | i 
Қ5--------------- 0-7 iLoamy sand------- 15М А-2, A-4 | 0 | 100 190-100150-80 115-45 | --- | NP 
Kingsville ! 7-15|Fine sand, sand !5М, SP-SM |A-2, А-4 | 0 1100 190-100150-80 110-45 | --- | NP 
115-60!Ғіпе sand, sand, SM, SW-SM,!A-2, А-3,! 0 195-100185-100145-80 | 5-45 | === | NP 
| | loamy fine sand. | SP-SM | А-4, А-1| | | | | | | 
1 
1 1 t } і 4 П 1 t 
Le--------------- ! 0-8 Loamy sand------- ISM, SP-SM |A-1, A-2 | О !75- -100! 75- 100140- -75 {10-30 | --- | NP 
Leola | 8-31 Тоапу sand------- 'SM, SP-SM 1А-1, А-2 | 0-10 175- 100175-100!40-75 110-30 | --- | NP 
131-37!Loamy sand, запду15М, SM-SC A-1, А-2, 0-10 175-100) 75-100 40-90 115-40 ! <20 | NP-6 
| | Іоап. 1 A-4 1 І 1 t 
137-44!1сату sand------- см, SP-SM,!A-1, А-2 | 0-10 is -100| 75- 100! 40-90 110-30 | --- | NP 
| | ! SW-SM ! ! р | 
| 44-60 sand, gravelly ТӨР, SM, 2-1 A-3, | 0-10 155-100155-100120-5 | 1-15 | --- МР 
! ! 1 1 | | 
1 1 1 1 1 1 


А 
! запа. | SW, SW-SM| А-2 
t 1 
1 1 


See footnote at еп of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | Н Classification ТРгад- i Percentage passing H 
Soil name and Depth, USDA texture | H iments | sieve number-- Liquid | Plas- 
map symbol ! | | Unified | AASHTO ! > 3 | T | || | limit | ticity 
| | | р linches! 4 | 10 | 40 | 200 | | index 
EN | | ЕР р و‎ рот | 
! 1 ج‎ | 
1 1 1 1 1 + 1 1 
MbA-------------- | 0-9 Silt loam-~------ IML, CL ЈА-4, A-6 | O 1100 | 100 190-100170-90 | 25-35 | 7-15 
Мапама | 9-29!Silty clay, siltylCH, CL \A-7 | 0-5 185-100180-100180-100165-95 | 45-80 | 25-50 
! | clay loam, с1ау. | | | | i | | | 
129-60!Silty clay, siltyiCH, CL 1А-6, А-7 1 0-5 185-100180-100 180-100165-100! 30-80 | 15-50 
! ' clay loam, clay ! ! | 1 | ! ! | | 
| | loam. | | | | | | ! | ! 
| | i | | | | | | | ! 
МоА-------------- | 0-8 |Loamy sand------- |5М 1А-2, A-1 | О 190-100175-100140-90 115-30 | --- | NP 
Meehan ! 8-33!Sand, loamy sand,!SM, SP-SM,lA-1, A-2, 0 !90-100!75-100!40-90 | 3-30 | --- | NP 
| | loamy coarse | SP | А-3 | | | | | | ! 
1 ї 1 1 ! 1 | 1 і 1 ! 
1 | sand. 1 1 | р ў р р 1 1 
133-60!бапд, coarse запа!5Р, SP-SM !A-1, A-3,! 0 !90-100!75-100!40-90 | 0-5 | --- | NP 
i | ! | A-2 | | ! | ] ! | 
| | | | | | Н | | ! | 
МгА-------------- | 0-8 {Fine sand-------- ISM, SM-SC 1А-2-4 | 0 1100 | 100 165-85 120-35 | <20 | NP-5 
Могоссо | 8-60!Fine sand, sand !5М, SP-SM |А-3, t O | 100 180-100150-85 | 5-25 | === ! NP 
| ! | | А-2-4 | ! i i | | | 
| | | | | i | | | i | 
NeA-------------- ! 0-9 Loamy fine sand {SM А-2 ! 0 1100 | 100 180-100115-35 | --- | NP 
Nebago ! 9-24!Fine sand, loamy SM, SP-SM |A-2, А-3 | О 1100 | 100 180-100! 5-35 | --- | NP 
1 ' t 1 ! 1 1 1 1 1 1 
! | fine sand. І р | ў 1 1 | І | 
124-6018111у с1ау, с1ау СІ, сн (А-7 | 0-5 185-100185-100185-100170-1001 45-90 | 20-60 
1 | Ц , 1 1 1 1 1 1 ' 
ОКВ, ОКС, OkD----| 0-6 !Loamy sand------- 15М, SP-SM !А-2, А-4,! 0-10 !90-100190-100145-85 110-40 | --- | NP 
Okee | | | | A-l-b | | 1 | i | | 
| 6-23!1оату sand, sand SM, 5Р-5М,!А-2, А-3,! 0-10 190-100190-100145-85 | 3-40 | --- | NP 
| | | SP | A-4, | | | | | | | 
1 1 1 ! A-1-b 1 1 1 1 1 1 1 
1 | ! 1 1 і 1 1 1 ! 1 
!23-35!Sandy clay loam, SC, SM, A-2, А-4 | 0-10 190-100190-100150-90 120-55 | «25 | 2-10 
р | sandy loam. | ML, Ch} | Н | | | | | 
'35-42'Sandy loam, loamy!SM, SP-SM !A-2, А-4,! 0-10 185-100185-100140-75 110-40 | <15 | NP-3 
! | sand ! ! A-1-b ! ! р р i i | 
1 1 = і 1 1 + 1 1 1 + 1 
'42-60!Loamy sand, запй,!5Р, SP-SM |А-2, A-3,| 1-15 175-95 175-95 150-75 | 3-15 | --- | NP 
| | gravelly зала. | | р мое аа 
1 ! 1 1 1 1 1 1 1 П р 
Ра--------------- І 0-26 баргіс material {PT ЈА-8 Ни --- |--- |--- |--- doc | --- 
Palms !26-60!Silty clay loam, !CL-ML, CL 1А-4, A-6 | О !85-100!80-100!70-95 150-90 | 25-40 | 5-20 
| | fine sandy loam,| | | | ! ! | | | 
| | silt loam. | ! | ! | | 1 | | 
! | | i 1 i 1 | | 1 | 
PbA-------------- ! 0-8 !Loamy sand------- ISM, SP-SM !A-1, A-2 | О 175-100175-100!40-75 110-30 | --- | NP 
Pearl | 8-36 | Loamy sand, sand iSM, 5Р-5М,!А-1, А-З, 0 175-100175-100140-90 | 3-30 | --- ! КР 
| | ( SP | А-2 1 i і | 1 Н | 
136-40!Sandy loam, 1оапу!5М, SM-SC |A-1, А-2,! 0-10 175-100175-100140-90 115-40 | «20 | NP-6 
| | зала. 1 { А-4 | i 1 ! | | | 
140-44 !Тоату sand------- ISM, SP-SM,lA-1, А-2 | 0-10 175-100175-100140-90 110-25 | --- | NP 
! | | SW-SM | ! ! ! | | i 
!44-60!Sand, gravelly ISP, SM !A-1, А-2,! 0-10 155-100155-100130-95 | 1-15 | --- | NP 
1 } 1 + ы + 1 1 ! Uu 1 ! 
| | Sand. 1 | А-3 | 1 1 | р р | 
1 1 I 1 + 1 ' 1 I 1 ! 
1 1 1 1 | 1 1 1 V р 1 
Ре“. | i | | | 1 Н | } 1 | 
Pits | | | | Н | | | | | | 
! 1 ! ! 1 t 1 | + 1 І 
1 1 1 1 | 1 1 1 1 1 1 
РЕА, РЕВ, РЕС, ! i i р | ! | | | | | 
PfD------------- | 0-7 |бапй------------- 'SP-SM, SM,!A-3, A-2,1 О 175-100175-100140-80 | 3-35 | --- | NP 
Plainfield Н ! | SP | А-1 | 1 | i i 1 | 
| 7-36|Sand------------- ISP, SM, 1А-3, А-1,1 0 175-100175-100140-70 | 1-15 | --- | NP 
1 1 1 SP-SM ! A-2 1 Ц 1 1 1 1 + 
Ц 1 Ц 1 4 + 1 1 1 1 + 
!36-60!Sand, fine sand, 18Р, SM, A-3, А-1,1 0 175-100175-100140-90 | 1-15 | --- | NP 
| | соагзе запа. | SP-SM | А-2 ! | ! ! | 1 1 
1 1 1 1 1 1 1 
1 1 + 1 Џ 1 V 1 


1 
+ П } 
1 D 1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification ТРгад- | Percentage passing 1 Н 
Soil name and Пер н! USDA texture | 1 ‘ments ! sieve number-- ILiquid | Plas- 
map symbol ! | | Unified { AASHTO 123 | | | | | limit І ticity 
! ! ! | ‘inches! 4 | 10 ! 40 ! 200 | ! index 
| In | | | 1 РСЁ | 1 t | ‚ Pet ү 
р Н | Н | i | i | Бата 
РІВ-------------- | 0-7 lSand------------- ISP, SP-SM,!A-3, А-2,! 0 |75- 100! 75- 100; 40-80 ! 3-35 | --- | NP 
Plainfield ! | ! SM ! А-1 ! ! | 1 | 
| 7-5218апй------------- ISP, SP-SM, A-2, А-3,! 0 175- 100! 75-100! 140- 70 | 1-15 | --- | NP 
| | | SM | A-1 | | | | | 
'52-60!Loam, sandy loam, CL, SC, !А-4, A-6 | 0-5 185-10С1 80- -95 {60-90 135-80 | 25-40 | 7-16 
| ! silt loam. ! ML, SM | | i i | | | | 
Н | | | | | | | ! i | 
РпА-------------- | 0-7 |бапй------------- ISP-SM, 5М,1А-3, ‚ 0 175- -100! 75-100 |40- 80 | 3-35 | --- | NP 
Plainfield | ! | SP | А-2-4, | | ! | | | 
ME | | A-l-b | | | | | | | 
| 7-5315апй------------- ISP, БР-5М,|А-3, | 0 175- 1001 75-100140-70 | 1-15 | --- | NP 
1 [ 1 | PR ак | П 3 || t 
і і 1 SM П А-1 b, | 1 i | 1 } Ц 
| | | | А-2-4 | ! | | ! | 
153-60!Sand, fine sand |SP, 5Р-5М,!А-3, А-1,! 0 175- 100!75-100140-90 | 1-15 | --- | NP 
1 } 1 5М 1 A-2 1 1 i | 1 1 1 
р 1 1 1 1 1 П 1 1 1 1 
| | | i Н } | | | | | 
Ppt--------------- ! 0-12lClay------------- ICL, CH \A-7 ! 0 1100 ! 100 190-100170-1001 45-65 | 20-40 
Poy 112-29!С1ау, silty с1ау,!СН, CL ТА-7 Го 1100 1 100 190-100170-100! 40-90 | 20-60 
| | silty clay 1оап.! | ! i | | | | Н 
129-6016апа, fine sand SM, SP-SM,ÍA-2, А-3,! 0 !80-100175-100150-1001 4-60 | --- | NP 
1 1 1 ML SP 1 А-4 | } i 1 1 1 1 
1 + Ц , 1 1 1 M t 1 1 1 
Те | | | | | | | | 
Ру--------------- ¦ o-11!Siity clay loam !СІ, СН !А-7 ! о 1100 1100 190-100175-95 | 45-55 | 25-35 
Роудап 111-32!611%у clay, siltylCL, СН 1А-7 | 0-5 190- x E дана 1001 65-95 ! 45-80 | 25-45 
! ! clay loam, clay.| | ! | | | 
132-60!С1ау, silty clay, ICL, СН A-7 1 0-5 190- -100! 85- 100! 80- 100! 65-95 ! 40-70 | 20-45 
! ! silty clay loam. | | | ! | | | | | 
1 1 1 1 1 li ' 1 1 ' 1 
1 1 1 1 + 1 + 1 I! 1 1 
КЕА, R£B, ВЕС, і | | i | | | i | | | 
RfD------------- ! 0-8 lLoamy sand------- ISM 1А-2, А-4,| 0-5 175- 100! 75- 100! 40-90 112-40 | --- | NP 
Richford | i | | А-1 | | | | | 
! 8-26 'Гоашу sand, sand !5М, SP-SM,!A-1, А-2,! 0-5 175- 100! 75- 1001 140- 90 | 3-30 | --- | МР 
1 П ! ср oe | П ' 
1 1 1 | 1 1 1 1 1 
126-33 Sandy loam------- ISM, SM-SC,!A-2, А-4 | 0-10 175- 100 75- 100! 50-90 115-55 і «25 | 2-6 
! | | ML, сы, | | | 1 ! 
1 1 1 1 | 1 1 + П 
133-49 Поапу sand------- | SM 1А-1, А-2 | 0-10 175- 100!75-100! 140-90 112-30 ! --- | NP 
!49-60!Sand, gravelly  !SP, SP-SM,!A-1, А-2,! 0-10 155-100155-100130-95 | 1-15 | --- 1 NP 
| | sand. | SM | А-3 ! Н | | | | | 
i | | Н | | | | | | | 
баВ-------------- ! 0-7 (Very fine sandy ML, CL-ML jA-4 ! o 1100 ! 100 !85-100!65-95 | «25 | NP-7 
Salter | | loam. | ! | Н | | } | ! 
! 7-36!Very fine sandy SM, SC,  !A-2, A-4,! O  ! 100 | 100 150-100120-85 | 19-33 | 3-11 
! ! loam, fine sandy! ML, CL | A-6 | ! | | | | | 
| | loam, loam. ! ! i | ! i || | i 
'36-60{Stratified silt iSM, SC, A-4 ! o 1100 ! 100 180-100140-85 | 19-28 | 2-9 
| | to very fine гм, CL | ! ) ! ! Н ! ! 
| ! sand. 4 | | | | ! ! ! ! 
1 | | Н 1 | 1 | | | | 
Sp--------------- ! 0-18lLoamy sand------- ISM 14-2, A-4 ! 0 185-100185-100150-95 115-50 | --- | NP 
Sparta !18-27!Loamy sand, sand |SP-SM, SM !А-2, А-3,! 0 185- 1001 |85-100150- -95 | 5-50 | --- | МР 
1 ! ! 1 А-4 1 
1 Н 1 1 ! | 1 1 1 
127-60|5апа, fine sand !SP-SM, SM,{A-2, A-3 | 0 185 155125201 sachs | 2-30 | --- | NP 
| | | SP | | | i | | | | 
i | ! Н | | | | | | | 
SwA-------------- ! O-17!Loamy fine sand SM, SM-SC |А-2 | 0-15 !85-100185-100!50-85 115-35 | «20 | NP-5 
Symco 117-30!С1ау loam, loam, CL !A-4, A-6,! 0-15 185-100185-100175-100150-85 | 26-46 | 9-27 
! ! silty clay loam. | | А-7 | | ! | | | 
!30-60!Clay loam, loam ІСІ. !А-4, А-6 ! 0-15 185-100185-100|75-100{50-85 | 20-40 | 7-18 
1 ! ! + ' | i 
i) 1 1 ! 1 , 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


WO Classification ТРгад | Percentage passing | 1 — — 
Soil name and Пери! USDA texture NR T iments | Sieve number-- (Liquid | Plas- 
map symbol ! ! | Unified | AASHTO ! > 3 ! Н T Н | limit | ticity 
| | ! і iinchesi 4 { 10 | 40 ! 200 ! | index 
rain | | | | Pet | | | | | Pct 
| | | | | 1 і i | lex. d 
SyA-------------- | 0-8 {Silt loam-------- (ML, CL-ML,jA-4, А-6 | 0-15 185-100185-100!85-100!60-90 ! 20-35 ! 3-15 
Symco | | ! CL | | | ! | | ! | 
| 8-28|С1ау loam, loam, ІСІ, 1А-4, А-6,! 0-15 185-100185-100175-100150-85 | 26-46 | 9-27 
і | silty clay loam.! | А-7 | | | | ! | ! 
28-60 Clay loam, loam ІСІ. 1А-4, А-6 | 0-15 185-100185-100175-100150-85 ¦ 20-40 1 7-18 
{| 
1 1 Ц || І t І 1 1 1 1 
ТиВ-------------- | 0-9 jLoamy sand------- iSM |А-2 1 O | 100 | 100 160-100!15-25 1 --- | NP 
Tustin | 9-26|Loamy sand, sand |SM, SP-SM [А-2, A-3 | О 1100 ! 100 150-100! 5-35 ! --- ! NP 
126-30 Sandy clay loam, {SC, CL 1А-6, А-4 | 0-5 190-100190-100!80-90 145-55 | 20-30 | 7-13 
Н ¦ loam, sandy | | | | | | | | | 
! ¦ loam. | | | | | | | | | 
130-60;{Silty clay, silty|CL, СН 1А-7 | 0-5 190-100190-100!85-100!65-100! 40-80 ! 20-50 
| | clay loam, clay.| | i | ! | | | Н 
| | | | i | | | Н | | 
Wm--------------- | 0-31|баргіс material (PT poc dc doc doc dc de 0 d سس‎ 
Willette 131-601811ty clay, clay съ, CH (А-7 | 0 | 100 195-100190-100185-95 | 45-60 | 25-34 
1 1 і 1 ' і |: Ц 1 1 1 
УаА-------------- | 0-8 !Мегу fine sandy {ML, SM 1А-4 0 195-100195-100165-100140-90 | «20 ! NP-4 
Уанага ! | loam. i i i | | | | | i 
| 8-32!Very fine sandy ML, CL, A-4 "0 195-100195-100180-100150-95 ! 20-30 | 3-10 
Н ¦ loam, loam, silt! CL-ML | ! ! ! ! ! ! ! 
| | loar. ! ! | 1 | 1 i i ) 
t 1 1 Ў 1 І 1 і 1 1 + 
132-60!Stratified very IML, SM !А-4 | 0 195-100195-100180-100140-95 | --- ! № 
| | fine sand to | i i | ! р i | | 
| | silt loam. | i ! ! | | | | | 
i i | Н | | | | } | | 
ZtA-------------- | 0-9 |Сіау------------- ICL, CH 1А-6, A-7 | O 1100 | 100 195-100190-100! 35-65 | 15-40 
Zittau | 9-23{Silty clay, clay ІСН, CL ‚А-7 го | 100 | 100 !95-100!90-100! 40-90 ! 20-60 
!23-60!Sand, fine sand, !5М, SP-SM,!A-2, A-3,! 0 185-100185-100160-1001 4-50 | --- | МР 
| | loamy sand. | SP | А-4 1 ! | | ! ! | 
| | | | | i | | 1 ! | 
Dada t 0-8 !Clay------------- ICL, CH !A-7 ! o 1100 1100 190-100190-100! 40-90 | 20-60 
Zittau Variant | 8-22|Clay, clay loam {CL, СН {A-7 го | 100 1 100 195-100190-100! 40-90 ! 20-60 
122-60!Silt loam-------- IML, CL, A-2, A-4, 0 i 100 ! 100 !70-100!30-95 | 20-40 | КР-20 
! ! | SM, SC ! А-6 | Н ! | | ! ! 
1 1 t 4 1 | I | 
1 1 1 ! 1 | 1 1 


* See description of the map unit for composition and hehavior characteristics of the map unit. 
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Waushara County, Wisconsin 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Еговіоп factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter” apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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Waushara County, Wisconsin 


ТЕ SOILS--Continued 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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Soil Survey 


TABLE 18.--SOIL AND WATER FEATURES 


("Water table" and terms such as "apparent" and "perched" are explained in the text. 
The symbol < means less than; > means more than. Absence of an entry indicates 
that the feature is not а concern or that data were not estimated) 


H | High water table | i Risk of corrosion 
Soil name and dro-! 


1 1 

1 ‘Total lPotential! 
map symbol | logic! Depth 

! 

| 

1 


т 
к< 


1 + 
Kind {Months |subsi-| frost [Uncoated !Сопсге*е 


1 
| I 
1 | 
| | | | 
Ad-------------- | A/D | +1-1.0!Apparent |Nov-May {29-33 lHigh----- IHigh----- IModerate. 
Adrian | | | ! | | | | 
| i | | | | | | 
Ве-------------- | B/D | +1-1.0/ApparentiNov-May! === !Нісһ----- IHigh----- Low. 
Belleville | | Н | | ! | | 
TX | | ЖЕ | | 
ВЕ-------------- | B 106.0 | -- | --- І --- [Moderate |Low------ Moderate. 
Billett | р i | | | | | 
i | р i | | | | 
ByB, ВуС-------- | B 1560 | --- |--- |--- |Шон------ ILow------ IModerate. 
Boyer | | | | | | | | 
1 1 1 4 1 1 1 ! 
1 1 і t 1 1 і һ 
Вар“: | i ! | | | | i 
Boyer---------- ГВ 126.0 | --- 1 --- | --- Ном И Шон ------ Moderate. 
1 1 1 V 
t 1 1 V Ц 1 1 1 
Mecosta-------- | А 6.0 | --- | --- | = dLow------ !Low------ Moderate. 
1 1 1 1 1 1 1 ! 
I , |: Ц , 1 Ц 1 
CoB, CoC, CoD---| А 1 26.0 І --- | --- | --- dLow------ Пон------ |Мойега е. 
Coloma | | | | | | | | 
ај | | ЖӘ | | 
FkA------------- ! В ]11.0-3.0!Apparent!Nov-Jun| ---  !High----- IHigh----- IModerate. 
Fisk | | | | | | | ! 
! | ! | | | | | 
HnB, HrC2------- | B | 26.0 | --- | --- | === [Moderate liLow------ Moderate. 
Hortonville | | ! | i | i i 
ME | | ШЕТ | | 
Hu-------------- | A/D | «1-1.0lApparent|Sep-Jun|55-60 |High----~ )High-----|Moderate. 
Houghton | ! | | | | | | 
| | | | | | | | 
Hw-------------- ! D 1 +3-0.5!Apparent Sep-Jun!40-60 ІНіаһ----- ІНіаһ----- Пом. 
Houghton | ! | ! | ! ! | 
| | | | | | | i 
Ке-------------- | B/D | «1-1.0!Apparent]Oct-May! --- !Нідһ----- ІНідһ----- Low, 
Keowns Н | | Н 1 | | i 
! 1 | i | i i | 
КпВ------------- | С 126.0 | === |--- |--- [Moderate ;High----- Пом. 
Кемаипее ! | | | | | | | 
| | | | | ! | | 
Ks-------------- | A/D f «1-1.0!Apparent|Jan-Apr| --- [Moderate |High----- High. 
Kingsville | | | i | | | | 
жи | | ЖК | | 
Le-------------- ' В !1.5-3.0!АрракепЕ Моу-Арг] --- {Moderate Пон------ iModerate. 
Leola | i | i Н | | ! 
! | | 1 | | | | 
MbA------------- |! С 11.0-3.0!Perched INov-Jun! ---  iHigh----- IHigh----- ILOW. 
Manawa | i i | | | | i 
та | | WE | | 
MoA------------- ' В  !1.0-3.0!Apparent !Oct-May! --- {Moderate |Low------ IModerate. 
Meehan | | | Н | i Н Н 
i | | | | ! ! | 
МгА------------- ! В !"1.0-2.0:Аррагеп%!Сап-Арг! --- (Moderate lLow------ }High. 
Morocco ! i | i ! ! | | 
| | | | | | ! | 
NeA------------- | С  [1.0-3.0!Perched |Коу-Мау! --- {Moderate |High----- Low. 
Nebago 1 | | | | | 
1 | 1 1 ' 1 
1 1 і | 1 1 


See footnote at end of table. 
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Waushara County, Wisconsin 


TABLE 18.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of 


the map unit. 
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(An asterisk in the first column indicates that the soil is а taxadjunct to the series. 


TABLE 19.--CLASSIFICATION OF THE SOILS 


See text for a 


description of those characteristics of the soil that are outside the range of the series) 


1 
5011 пате | 
1 
1 


Ве 1еу111е---------------- 


Hortonville- 
Houghton- 
*Keowns------ 
Kewaunee---- 
Kingsville-- 


Meehan--- 
Могоссо-======--=-====-=--- 


Роудап--- 


*Zittau--------- 
Zittau Variant------------ 


Family or higher taxonomic class 


Sandy or sandy-skeletal, nixed, euic, mesic Terric Medisaprists 
Sandy over loamy, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Mollic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

Mixed, mesic Alfic Udipsamments 

Sandy over loamy, mixed, mesic Aquic Dystric Eutrochrepts 
Fine-loamy, mixed, mesic Glossoboric Hapludalfs 

Euic, mesic Typic Medisaprists 

Coarse-loamy, mixed, nonacid, mesic Mollic Haplaquepts 
Fine, mixed, mesic Typic Hapludalfs 

Mixed, mesic Mollic Psammaquents 

Loamy, mixed, mesic Aquic Arenic Hapludalfs 

Fine, mixed, mesic Aquollic Hapludalfs 

Sandy-skeletal, піхей, mesic Typic Udorthents 

Mixed, frigid Aquic Udipsamments 

Mixed, mesic Aquic Udipsamments 

Sandy over clayey, mixed, mesic Aquic Dystric Eutrochrepts 
Loamy, mixed, mesic Arenic Hapludalfs 

Loamy, mixed, euic, mesic Terric Medisaprists 

Sandy, mixed, mesic Psammentic Hapludalfs 

Mixed, mesic Typic Udipsamments 

Clayey over sandy or sandy-skeletal, mixed, mesic Typic Haplaquolls 
Fine, mixed, mesic Typic Haplaquolls 

Sandy, mixed, mesic Psammentic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Eutrochrepts 

Sandy, mixed, mesic Entic Hapludolls 

Fine-loamy, mixed, mesic Aquollic Hapludalfs 

Clayey, mixed, mesic Arenic Hapludalfs 

Clayey, illitic, euic, mesic Terric Medisaprists 
Coarse-loamy, mixed, mesic Aquic Hapludolls 

Clayey over sandy or sandy-skeletal, mixed, mesic Aquollic Hapludalfs 
Clayey over loamy, mixed, mesic Aquic Argiudolls 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. | you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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more than one kind of soil. The map is thus 
meant for general planning rather than а basis 
for decisions on the use of specific tracts. 
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LEGEND* 


PLAINFIELD-OKEE-RICHFORD ASSOCIATION: Sloping to steep, somewhat 
excessively drained and excessively drained, sandy soils; on moraines and 
terraces 


PLAINFIELD-RICHFORD-BOYER ASSOCIATION: Nearly level and gently sloping, 
well drained to excessively drained, sandy soils; on outwash plains 
and terraces 


KINGSVILLE-MEEHAN ASSOCIATION: Nearly level and gently sloping, poorly 
drained and somewhat poorly drained, sandy soils; on outwash plains and 
in glacial lake basins 


HOUGHTON-ADRIAN-WILLETTE ASSOCIATION: Nearly level, very poorly 
drained, mucky soils; on outwash plains, in glacial lake basins, and 
on moraines 


HORTONVILLE-SYMCO-MANAWA ASSOCIATION: Nearly level to sloping, well 
drained and somewhat poorly drained, silty, loamy, and sandy soils; on 
moraines and in glacial lake basins 


PLAINFIELD-PEARL-LEOLA ASSOCIATION: Nearly level and gently sloping, 
moderately well drained and somewhat poorly drained, sandy soils; on 
outwash plains 


POY-ZITTAU-POYGAN ASSOCIATION: Nearly level and gently sloping, 
somewhat poorly drained and poorly drained, clayey and silty soils; in 
glacial lake basins and on moraines 


MOROCCO-KINGSVILLE-KEOWNS ASSOCIATION: Nearly level and gently 
sloping, somewhat poorly drained and poorly drained, sandy and silty 
soils; in glacial lake basins 


“Тһе texture given т the descriptive headings refers to the surface layer of the 
major soils in the associations. 
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SOIL LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


Мар symbols consist of a combination of letters ог of letters and a number. 
The first capital letter is the initial one of the map unit name. The lowercase 
letter that follows separates map units having names that begin with the 
same letter, except that it does not separate sloping or eroded phases. 

The second capital letter indicates the class of slope. Symbols without a 
slope letter are for nearly level soils or miscellaneous areas. A final number 
of 2 indicates that the soil is moderately eroded. 
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NAME 
Adrian muck, 0 to 1 percent slopes 


Belleville loamy sand, 0 to 2 percent slopes 
Billett sandy loam, 0 to 2 percent slopes 

Boyer loamy sand, 2 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent slopes 
Boyer-Mecosta complex, 12 to 20 percent slopes 


Coloma loamy sand, 2 to 6 percent slopes 
Coloma loamy sand, 6 to 12 percent slopes 
Coloma loamy sand, 12 to 30 percent slopes 


Fisk loamy sand, О to 3 percent slopes 


Hortonville fine sandy loam, 2 to 6 percent slopes 
Hortonville loam, 6 to 12 percent slopes, eroded 
Houghton muck, O to 1 percent slopes 

Houghton muck, ропдед, О to 1 percent slopes 


Keowns silt loam, 0 to 2 percent slopes 
Kewaunee loam, 2 to 6 percent slopes 
Kingsville loamy sand, 0 to 2 percent slopes 


Leola loamy sand, 0 to 2 percent slopes 


Manawa silt loam, 0 to 3 percent slopes 
Meehan loamy sand, 0 to 3 percent slopes 
Morocco fine sand, 0 to 3 percent slopes 


Nebago loamy fine sand, 0 to 3 percent slopes 


Okee loamy sand, 2 to 6 percent slopes 
Okee loamy sand, 6 to 12 percent slopes 
Okee loamy sand, 12 to 20 percent slopes 


Palms muck, O to 1 percent slopes 

Pearl loamy sand, О to 3 percent slopes 

Pits, gravel 

Plainfield sand, 0 to 2 percent slopes 
Plainfield sand, 2 to 6 percent slopes 

Plainfield sand, 6 to 12 percent slopes 

Plainfield sand, 12 to 30 percent slopes 

Plainfield sand, loamy substratum, 2 to 6 percent slopes 
Plainfield sand, wet substratum, О to 3 percent slopes 
Poy clay, О to 2 percent slopes 

Poygan silty clay loam, O to 2 percent slopes 


Richford loamy sand, 0 to 2 percent slopes 
Richford loamy sand, 2 to 6 percent slopes 
Richford loamy sand, 6 to 12 percent slopes 
Richford loamy sand, 12 to 20 percent slopes 


Salter very fine sandy loam, 2 to 6 percent slopes 
Sparta loamy sand, 0 to 2 percent slopes 

Зутсо loamy fine sand, 0 to 3 percent slopes 
Symco silt loam, O to 3 percent slopes 

Tustin loamy sand, 2 to 6 percent slopes 

Willette muck, O to 1 percent slopes 
Yahara very fine sandy loam, О to З percent slopes 


Zittau clay, 0 to З percent slopes 
Zittau Variant clay, 0 to 3 percent slopes 


BOUNDARIES 

County 

Field sheet matchline & neatline 
AD HOC BOUNDARY 


Small airport, cemetery 


STATE COORDINATE TICK 

LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

ROAD EMBLEMS & DESIGNATIONS 
Federal 


State 


DAMS 

Medium or small 
PITS 

Gravel pit 


quarry 


MISCELLANEOUS CULTURAL FEATURES 
--------- - Farmstead, house 


—— Church 


School 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 


Ditches 


LAKES, PONDS AND RESERVOIRS 


Perennial 


MISCELLANEOUS WATER FEATURES 


Wet spot 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


SHORT STEEP SLOPE 


MISCELLANEOUS 
Blowout 
Borrow or fill area 
Bouldery area 
Clay spot 
Gravelly spot 
M sandstone and granite) 
Sandy spot 
Sanitary landfill 
Severely eroded spot 
Sewage lagoon 


Small hill or rise 


CoB 


00002 : 1: 2255 


8313WO07» | о $0 l 


JVW | о v/i 2/1 v/£ Џ 


mm 


CU ЧИ 
ДР W r 


/ DS 


> 
4 - 


Nr 
LS) 


2А ы 


SHEET NUMBER 1 


ا 


WAUSHARA COUNTY, WISCONSIN 


WAUSHARA COUNTY, 


WISCONSIN — SHEET NUMBER 2 
R:&E:|R.9 €. — 3 


EEE 
шш. | 


I MILE 


1/2 1/4 


3/4 


| KILOMETER 


0.5 


Scale :1:20000 


= 


Y PN 


EQ МЕ Bi. Ai 2 


жы» ete o attuli / 


SHEET NUMBER 3 


WAUSHARA COUNTY, WISCONSIN 


БЕЛЕ о 


00002 : І. 91255 


s'o 


(р (9995 зиюг) 


е 
4 


Ж# pid d АР” и: 
фа“ t 


v/1 


NM 


A 


| 
4334000 $08. 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


Scale 1:20000 


(Joins sheet 3) 


#7, B. 


то Рон = 


PORTAGE COUNTY 
є 


4 
рч 


+ 


DRAP: 


Яе 


% 


WAUSHARA COUNTY, WISCONSIN 


— SHEET NUMBER 4 


heet 5) 


— 
О $1 


SHEET NUMBER 5 


WAUSHARA COUNTY, WISCONSIN 


PORTAGE COUNTY | WAUPACA COUNTY 


4313WO7l» І 


00002 : І. 91225 
о 


(9 (995 suio 


Р) 


WAUSHARA COUNTY, WISCONSIN SHEET NUMBER 6 


| KILOMETER 


Scale :1:20000 
] (Joins sheet 5 


| (Joins sheet 7) 


+. ~ ОУ 4 А 
СЕЛ ЦЫ 
< Ш, 


(Joins sheet T4) | 


7 
В. 12 E[R. 13 E. 


SHEET NUMBER 


WAUSHARA COUNTY, WISCONSIN 


00002 : І. 91225 
#313NOTIX І о 80 | 


(842245 suror) 


265 ОООБЕЕТ | 


— SHEET NUMBER 8 


WAUSHARA COUNTY, WISCONSIN 


DN 
pem 


й. 
ve 


КЕ ЛЕГ оде 


9645 зиюг) 


00002: І. 2225 


wa AY 


4 


алт! 


$/ 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 9 


ЫЗІЗИОЛІХ І 


00002 : І. 91255 


2/1 


PUR 


| MILE 


иг 1/4 


3/4 


| KILOMETER 


Scale :1:20000 


WAUSHARA COUNTY, WISCONSIN - SHEET NUMBER 10 


AT 


Ра 
ате Це 


(Joins зегі 9)... 


Т. 20 М. 


loins sheet 11) | 


00002 : І. 91225 
8313W01D | 


cL 


11 


A 
уз 


ЗНЕЕТ МОМВЕК 


= 
o 
= 
O 
© 
o 
z 


WAUSHARA COUNTY, 


2 155 000 FEET 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


Scale -1:20000 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 


12 


800 000 FEET 


vU 
2 
валеж rq 


па 


ME 


~ + Вес. 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 13 


| MILE 


мг 1/4 


3/4 


| KILOMETER 


0.5 


Scale -1 : 20000 


14 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 


R. 11 E[R. 12 E. 


Bins sheet 22) 


joins sheet 6). 


(J 


ar OF) 
00002: І. 91225 


(2) 2 E  - YILIWONIY ! о 80 1 


ЕЈ о А гл 743 Џ 


WAUSHARA COUNTY, WISCONSIN 


— SHEET 


NUMBER 


15 


R. 12 E.|R. 13E. 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


Scale ۰1 : 20000 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 16 


| KILOMETER 


о $ 
е 
о | 
о 
© | 
а: 
2 
е 
[5] 
[72] 


SHEET NUMBER 17 


WAUSHARA COUNTY, WISCONSIN 


à 
а 
ui 
ц 


УЗІЗИОЛІХ І 


00002 : І. 91255 


s'o 


ЗНЕЕТ NUMBER 18 


WAUSHARA COUNTY, WISCONSIN 


ЕНШІ 


Y313NOTIM | 


гл 


t/£ 


8 
% 
$ 
x 
|“ 
е 
3 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 19 


00002 : І. 2255 
2-- 
@) БЕРЕР УАТУ) 0 s'o | 


371WI 0 v/1 2/1 (72 
=x (OZ 19945 SUOL) … | = ا‎ я 
у – 06. > 


lees \ E 
"amor a A NS >) ФА 


R.9 E.[R. 10 E 


> 
> 
„ГЕ г > 
1 ғ-ға? 
a. Ж ада ; 


D 


т 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


0.5 


о 
S 
о 
~ 
- 
з 

© 
o 
o 


i 
H 

^ 

ЈЕ 

5 

> 
«Я 3 
5 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 20 


SHEET NUMBER 21 


WAUSHARA COUNTY, WISCONSIN 


алт! 


4313WO7I» ! 


00002 : І. 91255 


E ام‎ e 


(Joins sheet 29 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 22 


ШЕЕ 12 € 


| KILOMETER 


о 
8 
© 
pn 
= 
= 

б 

1% 
a 


T. 19 №. 


WAUSHARA COUNTY, WISCONSIN 


нїн m 


SHEET NUMBER 


23 


В. 12 E.|R. 13 E. 


115) 


А "o 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


0.5 


Scale :1:20000 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


0.5 


Scale :1:20000 


(Joins sheet 23) | 


WAUSHARA COUNTY, WISCONSIN 


SHEET NUMBER 24 


T. 19 М. 


SHEET NUMBER 25 


WAUSHARA COUNTY, WISCONSIN 


| 


изазнот» І 


00002 : І. 9155 


s'o 


(92 4әәцѕ ѕшо, 


v/l 


ooreet Joins sheet 34 


Л it € 
~ V 


SHEET NUMBER 26 


WISCONSIN 


> 
|- 
= 
5 
о 
о 
< 
a 
< 
= 
Ф 
2 
< 
= 


= OTN A “У 
Paré жый аа р шү сч сз а аш асанна ea 
К ES | : | = 
шыдайды; ыш hf.. = уа 
, Fe eve ы vécu iai EU 


E Е" ae: ура 


kd 


жо 


мс. > 
жў 


о р а T К 


00002: І. э1е5$ 
8313WO7I» | k 


о 


SHEET NUMBER 27 


WAUSHARA COUNTY, WISCONSIN 


sti 
и: 
E 
E 
E: 
5 
3 


#313MNO1 І 


00002 : І. 9je»s 


80 


WAUSHARA COUNTY, WISCONSIN — 5НЕЕТ NUMBER 28 


770 000 РЕЕТ 


| KILOMETER 


о 
о 
о 
о 
сч 
- 
е! 
е 
ов 
п 


00002 : І. 91225 


6) -=~— 
УЗІЗИОЛІЯ І 0 s'o | 


ЗНЕЕТ МОМВЕК 29 


WAUSHARA COUNTY, WISCONSIN 


oins sheet 37) zya 22200007877 


(Joins shee; 


ЗНЕЕТ NUMBER 30 


WAUSHARA COUNTY, WISCONSIN 


JVW | 


X31L3W071% ! 


کک 


аА 


2/1 


743 


(Joins sheet 38) " 


) 


_ (Joins sheet 30 


WAUSHARA COUNTY, WISCONSIN 


SHEET NUMBER 31 


R. 12E. | В. 13E. 


I| MILE 


| KILOMETER 


0.5 


Scale :1:20000 


| MILE 


мг 1/4 


3/4 


| KILOMETER 


0.5 


(Joins sheet 31) 


Scale :1:20000 


"Пот 


WAUSHARA COUNTY, WISCONSIN 


SHEET NUMBER 32 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 33 


R.&E. 


2110000 FEET $ 


4313WO07l» І 


~ ne p oe 


4 


= 


00002 : 1: 91225 


AT 
bona 


ПОО SWV 


A Е 
аў! 


ў ка 
арр 


p Se 55% e. | Я Ti A LL 


= FLER - 


аг. Да 
at ” 


Ж - 

M Ч $ 
6 “5292 Б! go ex 
ER “ъс = 1 b^ "^v 


SHEET NUMBER 34 


= 
n 
= 
о 
о 
Ф 
= 
>: 
к 
e 
5 
9 
© 
< 
a 
< 
T 
o» 
2 
< 
= 


Є: 


Joins sheet 26 
“Поз sheet 2 


WILINOTI І 0 


о 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 35 


R.9 E: В. 10Е. 


| KILOMETER 


е 
8 
о 
N 
> 
- 

е 

9 
Л 


SHEET NUMBER 36 


WAUSHARA COUNTY, WISCONSIN 


___ (Joins sheet 28 


“М.В 


"Те. 5; 
W) | Е 
~ 8 5 
| “а 
1n Le ff 
P ~ 


N313W071» | 


(2 42245 змоў) 


з ^ А e D 4 
‘ ` а Е У Т пъ жа. $ 1; 
_ · 0 Ч 
ч 4 ~ 4 LA Pic J 
` ` O раза Y “ 4 
- О ч, А / "МЕ | 
7 0 Е E , rp. Я | 


(ес 12945 зиюГ) 


00002: І. 2125 


алт! 


..(Joins sheet 36) „ „2 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 37 


т А 1 " 4 4 N “ВВ; 
3 5 > 4 į Ww 


T 
ке) 8! С 


loins sheet 29) __ 


| MILE 


1/2 1/4 


3/4 


| KILOMETER 


0.5 


Scale -1:20000 


SHEET NUMBER 38 


= 
[^ 
z 
о 
O 
Ф 
= 


WAUSHARA COUNTY, 


00002: І. 91225 
наазнот | о 


0 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 39 


В. 12 E.| R. 13 E. 


| KILOMETER 


ra 
СУУ тах 
^ P 
mW. 2 


ка 


joa / f 


M 

4 

са” | 

Г Е. РА 
n: 


М р 
С В 
. 


о 
о 
о 
о 
N 
= 
з 

© 

© 
o 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 40 


ТАГ 


л: Я Я ЗЕ 


І KILOMETER 


Joins sheet 39 


е 
8 
е 
ч 
= 
= 
е 
152 
Ф 


WAUSHARA COUNTY, WISCONSIN 


SHEET NUMBER 41 


(J 


oins sheet 33) — 


| MILE 


мг 1/4 


3/4 


| KILOMETER 


0.5 


Scale :1:20000 


МЕ 


1/2 1/4 


3/4 


| KILOMETER 


Scale -1:20000 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 42 


WAUSHARA COUNTY, WISCONSIN 


SHEET NUMBER 43 


I MILE 


1/4 


3/4 


| KILOMETER 


0.5 


Scale :1:20000 


ЗНЕЕТ NUMBER 44 


= 
0 
= 
Q 
o 
o 
= 
> 
f= 
2 
2 
Q 
o 
« 
a 
< 
т 
” 
5 
< 
= 


00002: І. 2125 


БЕРЕР ДЙ) 0 


о 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 45 


4 1 


| MILE 


а 
ш 
+ 
ш 
2 
о 
= 
x 
0 
Po 
= 
EI 
E 
= 
о 
> 
о 
о 
о 
о 
N 
о о ~ 
S 
m 
o 
o 
5 
o 
o 


мг 


3/4 


a 


— РБА — | і à 
MARQUETTE COUNTY | GREEN LAKE COUNTY 


ЗНЕЕТ МОМВЕК 46 


WAUSHARA COUNTY, WISCONSIN 


мт! 


Y313N07IX | 


2/1 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 47 


В. 12 Е RIIE. 


| KILOMETER 


о 
о 
о 
© 
сч 
- 
= 

m 
o 
a 


WAUSHARA COUNTY, WISCONSIN — SHEET NUMBER 48 


| KILOMETER 


Scale :1:20000 


= 


Aw 
5 
IN 


